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HYDROGEOLOGIC STUDY REPORT
CONSENT ORDER NO. 31-07-02
Williamsburg Receiving and Storage L.L.C.
10190 Munro Road
Whitewater Township
Grand Traverse County, Michigan

INTRODUCTION

Background
The Williamsburg Rece1v1ng and Storage LLC (WRS) Plant site is located north of the

intersection of Angel and Munro roads, in Whitewater Township, Grand Traverse County,
Michigan. The site is shown relative to geographic and cultural features on Figure 1 of the
document “Work Plan Hydrogeologic Study and Report” (HSWP) which is included as an.
Attachment to this Hydrogeologic Study Report (Report).

The WRS Plant site had been the site of Gray and Company’s Williamsburg Cherry
Receiving (Brining) Station dating back (at least) to mid-1980’s. Gray and Company applied
for and received a Groundwater Discharge Permit (Permit # M-0086). Gray and Company’s
Permit Apphcatlon considered that spent cherry brine would be diluted and then land applied
by spray irrigation of land east of the current Plant location.

It is understood that Gray and Company never discharged wastewater in accordance with their
Permit, yet cherries were received and brined throughout their ownership and operation.
Cherry brining was undertaken in PVC-lined, earthen pits situated in groups to the south and
east-northeast of the current Plant site and in a group location north of the current -
maintenance building site, where a storm water retention basin is currently situated. The
latter battery of pits was reportedly operated during Gray and Company’s
ownership/operation, while the former two (2) pit areas were installed and operated by WRS
for a period of three to five (3-5) years.

~ Brine utilized in the processing of cherries during Gray and Company’s operation was

reportedly manufactured from salt solids at an outdoor brine mixing station formerly located ¥ ‘&5-.3,
northeast of the existing Plant building. WRS never operated the outdoor brine mlxmg""i _,w c«,f
station, though they dismantled the tanks and mixing equipment in 2002. The location of the 1,..9“" ot
former brine mixing area is shown on Figure 1 of Appendix A in this Report. Locations of

Gray and Company’s pits are shown relative to the Plant site in the appendices of the HSWP,
specifically Figure 1, Appendlx A of this Report, where labeling indicates “REMOVED
SEPTEMBER, 2002,

WRS applied for and was granted a Groundwater Discharge Permit (Permit# M-00836)
pursuant to Part 31 of the Natural Resources and Environmental Protection Act (NREPA)
being Act 451 of 1994. The Part 31 Permit Application considered that brined cherry
stemming and pitting would generate wastewater that would be distributed to various tracts of
land surrounding the Processing Plant (Plant) through spray irrigation. '
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Review of the Permit Application reveals that the preparer sought to permit a gross effluent
discharge annual volume essentially equivalent to the Plant’s annual throughput (no permitted
capacity for increased Plant production). The effluent was to be applied in two (2) seasonal
application areas (spring-summer and fall-winter) with differing methods of land application.

The fall-winter discharge area included drip irrigation in an area occupied by cherry orchard,
while the spring-summer discharge area was to be applied by spray irrigation in an area of
fallow fields. WRS’ Plant effluent was held pending discharge in an irrigation pond situated
northeast of the Plant.

The Permit Application preparer sought a waiver of the hydrogeologic study requirements
under Part 31°s Part 22 Rules. In doing so, the Permit Application preparer applied for
permissible wastewater hydraulic loading rates equivalent to natural precipitation rates for this
region of northern Michigan.

WRS sought the assistance of Inland Seas Engineering, Inc. (ISE) in preparation of its
Compliance Monitoring Reports (CMR), which are required quarterly reports under their
Permit. In April of 2002, ISE noted anomalously elevated concentrations of sodium, chloride
and phosphorous in effluent analytical results for a sample acquired by WRS staff. These
“anomalous results are documented in the first quarter CMR for 2002, since WRS discharged
wastewater from the irrigation pond during eight (8) separate irrigation events that quarter.
The CMR was submitted as was the requisite Permit Limit Exceedance Evaluation Report
required under R323.2227(1) and the Permit general conditions.

The latter report included a plan for further evaluation of wastewater and its land application.
This evaluation revealed that WRS had modified its plant production processes to include
cherry finishing operations, beginning in January 2002. This resulted in generation 0f7
wastewater with characteristics similar to that which was applied during March of 2002. .
Further evaluation included acquisition of an effluent sample from the spray irrigation flow
line as opposed to the pond sample acquired by WRS staff and verification of land application
rates through flow measurement. ISE evaluation revealed that a very limited volume of effluent
was applied to the land in excess of Permit limitations. No other discharges of wastewater have
occurred at the site since ISE’s evaluation. '

Tens of thousands of gallons of irrigation pond wastewater was removed from the pond and
trucked to the Reed City Wastewater Treatment Plant for treatment during the summer of
. 2002, In addition, the BOD once manifest in pond wastewater has been treated to non-
tecfable levels through aeration. Similarly, the dissolved solids content of pond wastewater

has been diluted significantly through addition of precipitation over the past 15 months.

Purpose _
A Hydrogeologic Study of the WRS operation areas was performed over a period of six

months in 2003 pursuant to Consent Order (CO) No. 31-07-02 executed between the
Michigan Department of Environmental Quality (MDEQ) and WRS in August of 2002. The
purpose of the Hydrogeologic Study as stated within the CO was “...determine the impact of
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brine pits and wastewater discharges on groundwater”. These objectives were expounded
upon through the Work Plan approval process, whereby the evaluation of the wastewater
storage pond was also included as a requirement of conditional Work Plan approval.

In addition to the primary objective stated above the CO required the HSWP be designed to
meet the requirements:

> Meet the requirements of Rule; R 323.2221 of Part 22 Rules promulgated under Part 31 of the Natural

Resources and Environmental Protection Act (NREPA),
»Include a proposed groundwater monitoring plan meeting the requirements of Part 22 Rules,

specifically R 23.2223(2)
> Determine the nature and extent of contamination, if present, in the groundwater caused by the -

Facility’s discharge and storage practices.
» Include a plan for characterization of water dlscharged to the collection basin east of the brine pits

The purpose of this Report is to present the findings from execution of the HSWP and address
the objectives specified in Section IV(c.) of the CO and secondary objectives incorporated
under Rule R 323.2221 and the HSWP approval process. The HSWP document is included as

an Attachment to this Report, since its content satisfied many of the requirements under R

323.2221. The combination of this Report and its Work Plan will together g8
requirements of the CO. .

Rather than repeat particular information, the reader will be referred to a specific pa;
appendix in the HSWP for reference. Similarly, the methods of the HS will not be recited
herein. Minor deviation from the HSWP is noted below where applicable. Deviation
generally consisted of installation of temporary piezometers to map the water table
potentiometric surface where this surface was proximal to grade. This allowed up-gradient
and down-gradient monitoring wells to be placed without costly trial and error.

FINDINGS

Regional Hydrogeology
Two (2) reports were used as references to describe the regional geology and hydrogeology of

the area.  Excerpts of “Hydrology and Land Use in Grand Traverse County, Michigan, U.S.
Geological Survey, Water Resources Investigations Report 90-4122”" are provided in
Appendix . C of the Work Plan (Attachment 1). The second report is entitled
“Hydrogeological Study of a Proposed Irrigation Field for Gray and Company at
Williamsburg, Michigan” by Nordlund and Associates, Inc., September 1988 as well as a
Supplement dated December 8, 1989 are provided in Appendix D of the HSWP. In addition,
these reports are summarized on pages 3-5 of the Attached HSWP.

INLAND SEAS ENGINEERING, INC.
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Current and Historical Land Uses

Land uses in the area are tabulated on Table 4 located on pages 21-22 of the excerpted United
States Geological Survey (USGS) report in Appendix C of the Work Plan. The ﬁndmgs are
also summarized on Page 4 of the Work Plan text.

Area Maps

Surface features including the only surface water body within % mile of the site (Tobeco
Creek) is found on a map adapted from the Williamsburg, Michigan USGS Topographic
Quadrangle Map and is found as Figure 1 Appendix A of Attachment 1.  The locations of
area water wells are plotted on Figure 3 of Appendix A of the Attached HSWP. There is no
existing or proposed Wellhead Protection Area in the vicinity of the WRS Plant. These
Rule required data elements also summarized on Page 3 in the body of the HSWP.

Site-Specific Geology and Hydrogeology

Topography
The western half and southern three-quarters of the site is comprised of a three-tiered terraced
structure, (lower, intermediate, upper) with steeply sloping boundaries on most sides. The
lower terrace comprises the southwest portion of the property and rises 15 to 20 feet above
Angell and Munro Roads. The intermediate terrace is located to the north of and at an
elevation of five (5) to ten (10) feet above the lower terrace. The upper terrace rises
approximately 25 feet above the lower terrace to the east. The terrace elevations are roughly
630-635 feet, 640 feet, and 655 feet above mean sea level (AMSL).

Relatively steep slopes define the northern and eastern boundaries of the terraces, and give
rise to rolling hills that increase in elevation to the north and east. To the northeast of the
terraces is wastewater irrigation pond. The pond is approximately 190 feet wide by 400 feet
long and over 20 feet in total relief. Regional topographic features may be observed from
Figure 1 of the HSWP. Topography unmedlately surrounding the Plant is depicted on Figure
1 of Appendix A of this Report. .

Soil Types

Generally, the surface and subsurface is composed largely of fine to medium grained sands

and silty sands with interbedded clays and clay lenses. Sands are generally progressively

coarser with depth and the clay units often contain small sand lenses.  Stratum thicknesses of

the sand and clay units are highly variable. Clay appears to be more predominant in the

central region of the site, where soil borings encounter clay at less than ten (10) feet below

grade to depths greater than 85 feet below grade in other areas. The clays are interpreted as

ground and end moraine deposits and the sands as minor outwash deposits from glacial -
retrogression. This interpretation 1s consistent with observations performed by others on
regional glacial ground forms.
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Grain Size Analysis

Soil samples were transferred to ISE’s materials testing laboratory where selectlve soil

samples underwent grain size analysis via sieve and hydrometer methodologies. The results
of grain size analysis from several samples collected from MW-102, MW-202, and MW-301

are provided in Appendix B of this Report. Soil samples from the unsaturated zone were
sieved from depths of 0-2, 8-10, and 12-16 feet at the MW-102 location. Results indicate a
fining in soil texture from the surface to a depth of 16 feet at this location. Soil samples
sieved from MW-202 ranged from the surface to a depth of 20 feet and include both soils
from the unsaturated and saturated zones. In MW-301, sieve analyses were performed on soil

samples from depths of 24 to 32 feet below grade. The saturated zone was encountered at 26
feet below grade in this location.

Hydrometer analyses are performed on soils with grain sizes smaller than 200 microns.
Hydrometers were performed on two (2) saturated soil samples, one from MW-301 at a depth
of 36-37 feet and the second from MW-402 at a depth of 49-50 feet. These soils were
classified by visual means as silty clay and clay, respectively. Hydrometer testing confirmed
the classification of the MW-301 sample as silty clay as over 98% of the sample was silt size
or smaller. The soil sample from MW-402 had a more variable grain size distribution as
approximately 50% of the sample was classified as a medium to fine sand with the remaining
50% classified as a silt, clay, or colloids (particles smaller than clay and held in suspension
during the hydrometer analysis).

Soil Borings

Twenty (20) soil bonngs were advanced as part of this hydrogeological investigation by
manual, direct-push, and hollow stem auger drilling methods. Excluded from this count were
five (5) soil borings (SB-1A to SB-5A) that were advanced in 2002 within each of the spray
irrigation application areas (see Figure 6, Appendix A Work Plan). Some borings were
terminated because of refusal (i.e. SB-201 and SB-302) or advanced deeper to find a lower
confining layer as at SB-202.

Soil boring logs are provided in Appendix E of this Report. Soil boring logs for SB-1A
through SB-5A are found in Attachment 1, Appendix E of the HSWP. Discrete soil sampling
was performed in the direct-push and auger advanced borings both in the unsaturated and
saturated zones. Discrete soil samples were collected via split barrel samplers. Acetate liners
were utilized for sampling soils by direct push methods. Depths of the borings ranged from
about eight (8) feet to a maximum of 101 feet.

Transmissive Characteristics of the Unsaturated Zone

Infiltration rates and depths were calculated based upon soil samples obtained from the spray
irrigation areas. Vadose zone soil samples were also analyzed for chloride content.
Theoretical and analytical results were in agreement with the depth of infiltration determined
to be in the range of 5 to 12 feet below grade. Please refer to pages 2-5 of Appendix E of the
Attached HSWP for details concerning the infiltration assessment.
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The physical characteristics of the soils and their areal extent are described in the soil boring
logs found in Attachment 1, Appendix E of the Work Plan, in the monitor well logs for MW-
601 and MW-602 in Appendix E of this Report, and in the site profiles found in Appendix B
of this Report. Depth to groundwater in the former irrigation area is at least 50 feet below

grade.

Stratigraphy

Hydrogeologic Cross Section were constructed from soil boring logs in an effort to better
understand the subsurface hydrogeologic conditions. Profile trace line orientation were
selected in a manner approximately parallel and perpendicular to the strike of subsurface
hydrogeologic features, such as clay structures or groundwater flow potential. The profile
lines are shown on Figure 1 in Appendix A of this Report, while Hydrogeological Cross
Sections A-A’ through D-D’ are found in Appendix B of this Report. The site stratigraphy
detailed in the four (4) profiles is discussed below.

Profile A - A’ -

This profile is situated from the southwest comer of the site (near the intersection of Angell
and Munro roads) northeastward terminating in the area near the western edge of the
irrigation pond. Clays at various depths and thicknesses are evident in each of the monitor
wells depicted in this profile. Significant clay soil horizons were observed at MW-201, MW-
102, and MW-302 with lesser deposits at other well locations. The most significant feature on
this profile is a large clay body that underlies the northern brine pits and extends westerly,
down the slope to at least below the parking lot area (the area between MW-101 and MW-
102) to the southwest. The total thickness of this clay in the area of the northern brine pits is
" not known because MW-302 was terminated at a depth of 24 feet while still in the clay.

This clay deposit or strata related to this deposit appear to form an upper confining layer for
the groundwater that is present in the area of MW-101 and MW-102. Basal clay confining
layers were logged in MW-202 and MW-301 that may be part of the base of the large clay
deposit. A separate upper clay confining layer was logged in MW-201 near the southwest
margin of the site.

Profile B - B’ _

This profile is oriented in a slightly northwest to southeast position in the area of the
processing plant extending to the clustered background wells (BKG-S and BKG-D), just north
of Angell Road. In contrast to the area shown in Profile A-A’, considerably less clay was
observed in the upland areas of Profile B-B’. A basal clay was logged in MW-402 which is
depicted as the same clay unit logged in MW-202. The boring for MW-102 terminated just
above where this clay layer is projected to exist. The upper clay in MW-102 is thought to be
the southwestern extension of the major clay body shown in Profile A — A’.

Profile C - C’
This profile is parallel and to the east of Profile A-A’. Included in this profile are a former

monitor well (MW-F) and former soil boring (SB-3) from the 1989 investigation for the
Hydrogeological Study Supplement prepared by Nordlund and Associates, Inc. This profile
extends from the area just northeast of the irrigation pond southwestward terminating near the
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southern end of the southern brine pits adjacent to Angell Road. The significant feature is the
clay “plug” structure centered at SB-3 and its “toe” shown at MW-F. No groundwater was

encountered at _SB-3.

Profile D - D>
This profile is located approximately parallel and to the north of Profile B-B’.  This profile
depicts both the clay deposit noted in MW-302 in Profile A-A’ and the clay “plug” structure
noted in SB-3 in Profile C-C’. This is interpreted as one undulating clay deposit as shown.
The undulated surface is likely the result of glacial or fluvial scour. The difference in
groundwater elevations at MW-F and MW-302 may be related to the presence of saturated
sand units intercalated with the clay deposit at MW-302.

Groundwater Gradients and Flow Potential Directions _

A Groundwater Elevation Summary Table is presented in as Table 1 in Appendix D of this
Report.  Figure 2 of Appendix A of this Report is a Groundwater Flow Potential Map with
interpreted potentiometric surface contours and flow potential directions, as determined on
October 20, 2003. The underlying clay body that appears most prominently in Profiles A —
A’ and D — D’ affects the site groundwater flow potential. The area of highest groundwater
elevation is found at MW-302 where significant clay was found at an elevation above 640
feet. -

Groundwater gradients are the greatest along the sides of this structure (heading northwest
and southeast), ranging from 4.0% to 7.0%. To the northeast, the groundwater potentiometric
surface is relatively flat, with an average gradient of approximately 0.4%. To the southwest,
the groundwater gradient is approximately 2.5%. . The groundwater plateau is likely
attributable to this shallow clay “plug” structure encountered in this area.

In the northwestern reaches of the site, in the vicinity of piezometer wells PZ-2 and PZ-3, -
groundwater flow potential directions range from southeast to southwest, with hydraulic
gradients from 4.0% to 8.5%. In the eastern reaches of the site, in the area of a former spray
irrigation system and monitoring wells MW-601 and MW-602, groundwater flow potentials
are west-southwest, with an average gradient of approximately 0.1%. Groundwater flow
potentials will be discussed in more detail below under the section “Hydrogeologic Target
Study Areas”.

A cluster well configuration (BKG-D & BKG-S) is located along the southern margin of the
site. Groundwater elevations in these wells show an upward vertical gradient, indicating a
slight artesian effect in this area. Two generalized groundwater potential directions were
identified in the Norlund and Associates site investigation. In the south half of the site,
groundwater flow potential was to the south. In the northern part, groundwater potential was
to the north. These directions were determined using a more limited number of monitor wells
than the current HS. The added potentiometric data from mo i{oring points east and west of
the prior study area result in improved understanding of the regional potentiometric surface.
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Aquifer Hydraulic Conducnvuy -
Values of aquifer hydraulic conductivity obtained were based on pump test drawdown data

and boring logs from the September 1988 Hydrogeological Study prepared by Nordlund and
Associates. A copy of this report is provided in as Appendix D in the Work Plan.

For unconfined aquifers, hydraulic conductivity can be calculated using the following
equation from Driscoll (1986), p. 215:

_1055Q1ogr, /n
(5 — )

(equation 1)
where .
K = hydraulic conductivity of the water bearing formation in gpd/f®
Q = pumping rate in gallons per minute (gpm)
r, = distance to farthest observation well in ft
r, = distance to nearest observation well in ft
h, = saturated thickness at the farthest observation well in ft
h, = saturated thickness at the nearest observation well in ft

Q is 21.4 gpm as reported in the September 1998 hydrogeological study. Values for r and A
were obtained from observation wells "B" and "C" in the report, with B and C located at
distances of five (5) feet and 33 feet, respectively, from the pumping well. Based on boring
logs, the aquifer in the area of the pump test is bounded below by a two (2) foot thick clay
layer. Assuming that this clay is the lower boundary of the aquifer, the initial saturated
thickness is about 14 feet. From this, values for 4, and 4, are obtained by subtracting the
maximum drawdown at each well location, yielding saturated thicknesses of 13.06 feet and
13.72 feet, respectively, for A; (at well B) and h; (at well C). Inserting these numbers into
equation 1 yields:

_1055(21.4)10g(33/5) _1,050gpd
(13.722-13.06%) e

K can also be estimated based on particle size and uniformity coefficients obtained from sieve
analysis and soil density estimates from standard blow counts. The procedure for estimating
hydraulic conductivity using this method is described in Driscoll (1986), p. 738. Sieve
analysis data perfonned by ISE is provided in Appendix F of this Report. This data shows a
Dso particle size range of about 0.3 mm to 0.5 mm, with uniformity coefficients of about 2.25
to 3.8, yielding values for hydrauhc conductivity between 530 gpd/fi’ and 1,490 gpd/ft? and
an average value of 800 gpd/ﬁ The following formula can also be used to estimate hydraulic
conductivity using transmissivity:

k=L
b

equation 2
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where
K = hydraulic conductivity of the water bearing formation in gpd/ﬂ:2

T = transmissivity in gpd/ft
b = saturated thickness of the aquifer in f

Based on a saturated aquifer thickness of 14 feet and a transmissivity of 13,780 gpd/ft as
calculated in the September 1988 hydrogeological study:

K= 13,780 _ 980gpd :

14 S
These three (3) methods for determining hydraulic conductivity are in close agreement.
Although clay lenses and seams are present and distributed intermittently, soil logging shows
similarity of aquifer materials throughout the site (primarily fine to medium sands). These
observations suggest that the value of hydraulic conductivity obtained from the pump test data
(1,050 gpd/ft®) is generally valid over the extent of the site.

Groundwater Flow Velocity

As determined from groundwater potentiometric surfaces, hydraulic gradients at the site range
from 0.1% to 8.5%. The following equation from Driscoll (1986), p. 83 was used to
determine groundwater flow velocities:

- Kl -h)

y=—-Ll . equation 3
n-1.5

where
V = groundwater flow velocity in ft E)er day
K = hydraulic conductivity in gpd/ft
7 = porosity of aquifer material
7.5 = conversion factor for gallons to ft°
h-h
L

= hydraulic gradient (dimensionless)

Using the calculated hydraulic cbnductivity value of 1,050 gpd/ft’, a standard porosity of 39%
for fine to medium sand, and minimum and maximum hydraulic gradients of 0.1% and 8.5%,
respectively, the minimum (V) and maximum (Vs.) groundwater flow velocities are as
follows:

_1,050(0.001) _0.36 f/
mn " 0.39(7.5) day
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_ 1,050(0.085) _31 ]y
™ 0.39(7.5) day

Groundwater potentiometric surface maps show that 'groundwater flow velocities will be
toward Vi, in the southeastern and northeastern reaches of the site and toward V., in the
central and western portions of the site.

Monitor Wells, Piezometers, and Hand Auger Wells

Monitor well, piezometer, and hand auger well construction records are provided in Appendix
E of this Report. Wells were installed in seventeen (17) borings advanced by hand auger,
direct-push, and auger drilling methods. The wells were constructed using two-inch PVC
risers and screens. Screen length is five (5) feet. The annulus was backfilled with a
combination of filter sand, bentonite, native soil, and concrete to the surface. Several wells
were secured by placing a well cap and a casing protector around the casing. Filter sand pack
was placed around the screen extending from the bottom of the screen to one to two feet
above the screen. :

A bentonite layer of approximately one-foot thickness was then placed above the filter sand
with a second bentonite layer placed near surface, below the frost line to prevent surface
water from migrating directly to groundwater through disturbed annular soils. In addition,
bentonite was used to seal any clay horizon penetrated below the water table.

Most of the wells were screened intersecting or slightly below the top of the upper-most
saturated zone. 'An exception is at MW-301 where the base of the five (5) foot screen is
installed on a clay layer at a depth of 36 feet below grade and about ten feet below the water-
table. Subsequent to each well installation, the aquifer was developed with either a bailer or
a pneumatics-powered bladder pump.

Groundwater Sampling, Analysis, and Results

Groundwater from monitor wells installed as part of this hydrogeological investigation was
sampled and analyzed from five (5) different sampling events. Groundwater was first
sampled in late May, in early June, and October 20 and 30, 2003. HAW-4, installed and
initially sampled on October 30, 2003 was also sampled a second time on November 12,
2003.

The groundwater samples were transported to SOS Analytical Laboratories in Traverse City
where they were analyzed for chloride concentrations via EPA Method 325.2. The laboratory
analytical reports are provided in Appendix F. The results are also tabulated and appear as
Table 2 in Appendix D of this Report.
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Chloride concentrations ranged from one (1) milligram per liter (mg/L) to about 500 mg/L
over the site. Two (2) wells, MW-201 and MW-401, where elevated levels of chlorides were
detected, are located in proximity to Angell Road. The locations of these wells are near the
base and top, respectively of a steep road grade that is reportedly heavily salted to prevent
icing during the winter. The chloride concentration results are also presented based upon a
targeted geographic focus below. Elevated levels of chloride ions were also observed in
groundwater from MW-10, which is situated near the former Gray and Company brine mixing
station. :

Qutfall Sampling Results for Storm Water Retention Basin East of Southern Brining Pits

The following table summarizes the results from sampling efforts included in the HSWP for
this CO HS Report element:

Outfall Sampling Results- Brining Pit Area
Analysis | North Pipe | South Pipe | North Pipe | South Pipe
Units Method | 05/05/03 | 05/20/03 | 06/10/03 | 07/10/03
BODs| (mg/L) 405.1 <67 57 12 27
Chloride| (mg/L) 325.2 6 4 3 S
Phosphorous (Total)] (mg/L) 365.4 0.96 0.25 0.21 0.08
Sodium| (mg/L) 273.1 5.06 2.59 5.0 134

Appendix G of this Report contains the daily logs associated with this CO requirement.

CONCLUSIONS

Outfall Sampling Results for Storm Water Retention Basin East of Southern Brining Pits

The data tabulated above were provided to MDEQ in an August 7, 2003 letter from ISE.
MDEQ Staff responded by stating that BOD is “elevated above storm water levels”. The data
submitted in ISE’s August 2003 letter to MDEQ is derived from compliance activities
required under Section 4.1(c.)(1.)(iv.) of the CO and met the explicit requires of the CO. ISE

concludes that the preponderance of these data do not indicate any contribution of brining or

transfer operations upon storm water quality. The specific chemical characteristics indicative
sodium/calcium chloride brine is not evident in any of the sample analytical results.

ISE does not have access to any database containing BOD analyses for storm water for this
region or this land use scenario that would allow us to confirm or refute MDEQ’s
observations regarding the relative levels of BOD in storm water. It would seem from a
purely mathematical standpoint that such a database would be required for objective
evaluation of BOD analytical results for storm water. In absence of analytical results
affirming a chemical specific fingerprint with that of cherry brine, we have concluded that
there is no evidence of impact of these operations upon storm water discharged to these
basins. Further evaluation of this area is discussed below with other recommendations.
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Hydrogeologic Study Target Areas
Monitor wells were installed in areas deemed up-gradient and down-gradient of wastewater

discharge locations and current and historic brining pit locations to “determine the impact of
brine pits and wastewater discharges on groundwater.” In addition, two (2) cluster background
wells and three (3) piezometer were installed. The background wells, shallow and deep,
(BKG-S and BKG-D respectively), are located on the north side of Angell Road between the
400 and 600 series wells.

The purposes of the clustered wells installations were to determine a vertical hydraulic
gradient (if any) within the aquifer and to provide background chloride concentration data for
the site. The piezometer were installed in the former northwest brine pit area to ascertain the
direction of flow potential in this area due to its presence at shallow depths. This allowed
correct placement of monitoring wells without costly trail and error methods.

Specifically, the areas targeted in this Report and their relevant wells are:

e Former Spray Irrigation Area — Monitor Well 600 Series

e Storage Lagoon Area — Monitor Well 500 Series

e Northeast Active Brine Pit Area — Monitor Well 300 Series

e Southeast Active Brine Pit Area — Monitor Well 400 Series

o Northwest Former Brine Pit Area—  Piezometer and Hand Auger Well Series
¢ South Central Former Brine Pit Area — Monitor Well 100 Series

[ ]

Southwest Former Brine Pit Area — Monitor Well 200 Series

Former Spray Irrtgatwn Area

The evaluation of the vertical and horizontal extent of mounding due to an irrigation
discharge in this area is reported in Appendix E of the Attached HSWP. Appendix E is
entitled “Hydrogeological Assessment Report WRS Spray Irrigation Areas July 2002”. The
findings of the July 2002 investigation determined that there was no impact to groundwater
due to irrigation operations. This was determined through laboratory evaluation of soil
samples containing moisture from percolating wastewater and precipitation.

This conclusion was confirmed by the installation and groundwater sampling of MW-601 and
MW-602 in October 2003. In compliance with the MDEQ request offered through
conditional HSWP approval, MW-601 was installed in a topographically low area where
~ possible surface run-off may have ponded prior to infiltrating the soils. Chloride
concentrations in MW-601 and MW-602 averaged less than 10 mg/L when sampled in
October 2003.

No impact to groundwater quality whatsoever is evident from the eight irrigation events this

area received in spring of 2002. The evaluation has been comprehensive in that soil and-
groundwater have been analyzed with a biased sampling strategy. The bias applied is toward
detection of the conservative tracer chemical, chloride.

'INLAND SEAS ENGINEERING, INC.
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Storage Lagoon Area

- MW-501 and MW-502 were installed on the northeast and southwest ends of the lagoon,
respectively. The lagoon may lie on the northeast extension of the groundwater divide
adjacent to MW-302. Groundwater in the area of the lagoon may flow southwesterly (toward
MW-502) or, at a very low rate toward the northeast and MW-501. Chloride concentrations
in the groundwater of MW-501 and MW-502 averaged 47 mg/L and 10 mg/L, respectively in
October 2003.

No _impact to groundwater quality is evident from the evaluation of groundwater quality or
potentiometric surface elevation in this area. There do not appear to be any anomalous
gradients indicative of a leaking pond liner, nor does groundwater quality appear to contain
significant concentrations of the dissolved solids present in irrigation pond wastewater.

Northeast Active Brine Pit Area .

Monitor wells 301 and 302 (MW-301 and MW-302) were installed at the northwest and
southeast sides (respectively) of these brine pits. As can be seen on the Groundwater Flow
Potential Map, Figure 2 Appendix A of this Report, the area of highest groundwater elevation
over the entire site is found adjacent to MW-302. The Northeast Brine Pits are interpreted to
lie between groundwater highs at MW-302 and PZ-3. Groundwater below the majority of
these brine pits is interpreted to flow in a northwesterly direction from the MW-302 high area
before refracting and flowing in a southwesterly direction, toward HAW-1.

The chloride concentration in the groundwater of MW-302 averaged about 15 mg/L.
Concentrations of chloride at MW-301 averaged about 140 mg/L. Average chloride
concentration at HAW-4 is less than 170 mg/L. No impact to g:oundwater quality is evident
as result of bnmng pit operations in this area.

Southeast Active Brine Pit Area

Monitor wells 401 and 402 (MW-401 and MW-402) were installed at the south and north
ends respectively of these brine pits. As can seen on the Groundwater Flow Potential Map,
Figure 2 of Appendix A of this Report, the area of highest groundwater elevation trends
northeast-southwest and lies between the northeast and southeast active brine pit areas.
Groundwater is interpreted to flow southeasterly off this high and then refract southerly to
slightly southwesterly (toward MW-401) below the Southeast Brine Pits.

Groundwater chloride concentration averaged about 55 mg/L at MW-402 and about 320 mg/L
at MW-401. As stated above, MW-401 is located near the top of a steep grade on Angell
Road that is salted heavily for de-icing purposes each winter. No impact to groundwater
quality is obvious as result of brining pit operations in this area. Slightly elevated (relative to
the secondary drinking water standard) levels of chloride is likely due to run-off from road
salting activities, since the concentration of chloride ions is well below the levels present in
cherry brine. Further evaluation of road de-icing operations is included in the
recommendations below.
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Northwest Former Brine Pit Area

A portion of this area is now a storm water retention pond, though was used during Gray and
Company’s operation of the site. Hand auger monitor wells and piezometer wells were
installed in this area. = They include HAW-4 and piezometer wells 1, 2, and 3 (PZ-1, PZ-2,
and PZ-3). MW-301, MW-302 and MW-101 also lay up-gradient of these former pits. As
can be seen on Figure 2 Appendix A, these former northwest brine pits occupied a large area
between the two groundwater elevation highs adjacent to MW-302 and PZ-3. Groundwater is
" interpreted to flow in a southwesterly direction in this area.

The chloride concentration at the up-gradient wells, MW-301 and MW-101 averaged about
140 mg/L and over 300 mg/L, respectively. The chloride concentration at the down-gradient
well, HAW-4 near the western property boundary, was found to average 157 mg/L. Road de-
icing operations on the public thoroughfares do not likely contribute to the elevated chloride
concentrations observed at the MW-101 location. Monitoring well HAW-4 is situated at a
location down-gradient of MW-101.

Though its location is proximal to the former Gray and Company brine mixing station, it is
also proximal to a steep grade leading up to the active north and south brining pit areas.
Evaluation of de-icing operations on this private drive is warranted as is the evaluation of a
potential brine or bulk solids release from the former brine mixing station area. These pits
were formerly operated by Gray and Company. WRS undertook dismantling of these pits in
September of 2002. Soil sampling was conducted in August of 2002 to evaluate the potential
impact of the pit operations by Gray and Company. The soil sampling locations were selected
from a random statistical sampling plan. No evidence of impact was detected. Further
evaluation of this area is included in recommended monitoring plan below.

South Central Former Brine Pit Area

Monitor wells, MW-101 and MW-102 were installed at the north and south ends,
. .respectively, of these former brine pits. As can be seen on Figure 2 of Appendix A of this
Report, these former pits are located on the leading edge of the groundwater elevation high
centered adjacent to MW-302. MW-302 may be considered up-gradient of thése former pits.
The predominant direction of groundwater flow potential below these former brine pits is
interpreted to be southwesterly, toward MW-202 Groundwater flow potential away from
MW-101 is discussed immediately above.

Chloride concentrations at MW-101 and MW-102 averaged about 300 mg/L and 10 mg/L,
- respectively. As noted above, the chloride concentration in the groundwater of MW-302
averaged about 15 milligrams per liter (mg/L). As described below, chloride concentrations
down-gradient of this former brining pit area in MW-202 are less than 10 mg/L. No impact to
groundwater quality is evident as result of historic brining pit operations in this area.
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Southwest Former Brine Pit Area _

The brining pits formerly located in this area were installed by WRS and operated less than 5
years, before decommissioning in 2001. The area is now utilized as an employee parking lot.
MW-201 and MW-202 were installed on the southwest and northeast sides of these former
brine pits. The difference in groundwater elevation is over twelve (12) feet in these two
wells. The groundwater flow potential is interpreted to be southwest in this area of the site.

The groundwater chloride concentration averaged about 500 mg/L and 1 mg/L in MW-201
and MW-202, respectively. As stated above, MW-201 is located near the bottom of a steep
grade on Angell Road that is salted for de-icing purposes in the winter. Conclusions
regarding impacts to- groundwater quality as a result of historic brining operations in this are
not immediately evident. While somewhat elevated relative to drinking water standards,
chloride concentrations are well below those levels indicative of released brine. Evaluation of
chloride ion contribution from road de-icing operations are necessary to determine the
contribution from this annual, season-long source of groundwater impact.

Groundwater Aquifer Status
Groundwater depths are highly variable across the site, due largely to changes in topography

and soil textures that occur with significant spatial frequency, laterally and with depth, both
without an apparent discernable trend. Groundwater depths vary from less than five (5) feet
to more than fifty (50) feet below grade. Groundwater elevations in certain locations appear
to be anomalously high or low, and is likely attributable to the variable distribution of clay
structural units. -

Where sufficient saturated thickness is present, the uppermost groundwater unit is considered
at present to be a “usable aquifer” as defined in Rule R 323.2203(k), under Part 22 rules. The
aquifer thicknesses are not well defined as the basal units are not evident in each boring where
significant saturated zone is present. The areas where a useable aquifer exist include the areas
east of the active north and south brining pit areas and perhaps the area in the vicinity of the
new storm water retention basin. o

Areas where an unusable aquifer is present may include the beneath the active brining pits
where clay strata and anomalous groundwater elevations are present. It is not possible to
reach conclusions, conservatively regarding this definition, at present. Despite the apparent
groundwater divide and significant thicknesses of clay- soils, the perched and artesian
saturated zones are at elevations: suggesting that they may be hydraulically connected to
usable aquifers. This potential hydraulic connection depends upon the lateral persistence and
continuity of permeable soils, which is difficult to verify given the frequently observed spatial
variability in the subsurface.
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GROUNDWATER MONITORING PLAN .

- Rationale
Groundwater monitoring is proposed solely for further evaluation of anomalous chloride

levels detected adjacent to:

o Angell and Munro Roads (MW-401 and MW-201), and
a The former Gray and Company brine mixing station

In addition to these areas, monitoring is proposed as part of the evaluation of migration
potential for chlorides down-gradient from MW-101 in the v1c1n1ty of the former Gray and
Company Former Northwest Brining Pit area. :

Groundwater monitoring is not required under the effective Groundwater Discharge Permit. .
The Permit discharge limitations for hydraulic loading are extremely low, given the soil
textures present. The Permit limitations for chemical constituents are set at the Rule R
323.2222 limiting values, which are conservatively established to ensure that groundwater
quality degradation will not occur as result of the permitted wastewater discharge.

Further, WRS intends to issue future discharges through batch processing. Future discharges
from the pond will be batched with sufficient fresh water so as to dilute the dissolved solids
remaining in pond water to levels at or below Permit limitations. Each batch will be analyzed
prior to discharge to assure dilution is appropriate. Prior to discharging, WRS intends to
notify MDEQ), as required under Part 31 and associated rules, of its intended process changes.
When process changes are sufficiently developed and effluent sampling demonstrates
uniformity in character, WRS will seek either a permit modification or revised permit through-
the renewal administrative process.

The rationale for monitoring offered above is further supported by the fact that most
requirements under Rule R 323.2223 for a groundwater monitoring plan flow from sub-rule
(3), which includes the preamble, “At the time of application for a permit under R 323.2218,
....”.  The requirements under sub-rule (3) clearly flow from the planned wastewater
discharge. Permitted wastewater discharges under WRS’ operations have not required a -
groundwater monitoring program and the recent evaluation through the HS indicate that no
impact to groundwater quality has occurred from their permitted discharge, even when it
modestly exceeded permit effluent limitations.

The sources of chloride impact to groundwater quality are not evident from the execution of
the HSWP, though clearly these do not result from permitted wastewater discharges. No
-inventory losses have occurred at the WRS Plant site during WRS’ operations. Therefore,
evaluation of groundwater quality from prior operations is prudent, as is the evaluation of
chloride sources unrelated to cherry processing operations.
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Monitoring Plan _
Groundwater monitoring will be conducted on a quarterly basis and will include acquisition of

static water levels from all monitoring wells and piezometers installed at the site. In addition
to gauging water levels, groundwater samples will be acquired from MW-101, HAW-4, MW-
201 and MW-401. Samples will be analyzed for major anions and cations as well as any
. conservative chemical tracer that may be found in fresh or spent cherry brine or common road
de-icers. All laboratory analytical methods will conform to requirements set forth in Rule R
323.2220(3) with laboratory detection limits meeting or exceeding requirements under R
323.2220(4). :

In addition to groundwater monitoring and detailing the geochemical make-up of
groundwater, an evaluation will be undertaken to establish the contribution of road salt anions
and cations to groundwater quality, both from public thoroughfares and from the WRS access
road. This will be accomplished through sampling and characterization of solids applied to
roadways and by characterizing the run-off direction, magnitude and chemical composition.

In this manner, more definitive conclusions may be obtained regarding the anomalous
chloride concentrations detected along Angell Road and the WRS upper-terrace drive during
the recently completed Hydrogeologic Study.

Prepared by: '
INLAND SEAS\ENGINEERING, INC.

ew Smits,\B.E.
Geological Engineer
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Williamsburg Receiving and Storage, LLC
10190 Munro Road

Williamsburg, Michigan
ISE Project #02633061-29E

Sieve (mm)| 0'-2' | 8'-10" | 12' - 16'
9.50 95 100 100
4.75 94 100 100
2.36 91 100 100
1.18 85 100 100
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Williamsburg Receiving and Storage, LLC
10190 Munro Road
Williamsburg, Michigan
ISE Project #02633061-29E

Sieve (mm)| 0'-4' 4'-6' 6'-8' | 8'-12'
9.50 99 100 99 99
4.75 98 99 98 98
2.36 92 95 98 98
1.18 84 87 98 97
0.60 70 17 94 85
0.30 29 35 24 17
0.15 7 15 3 -
0.08 2 11 2 2
Pan 0 9 1 0 )
Williamsburg Receiving and Storage MW-202
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Williamsburg Receiving and Storage, LLC.
10190 Munro Road

Williamsburg, Michigan
ISE Project #02633061-29E

ieve (mm| 12'-14'| 14'-16' | 16' - 18' | 18' - 20'
9.50 99 99 97 100
4.75 98 98 96 99
2.36 98 97 96 97
1.18 98 96 95 95
0.60 95 90 91 85
0.30 28 15 30 23
0.15 18 3 3 3
0.08 16 2 1 1
Pan 15 0 0 0
Williamsburg Receiving and Storage MW-202 '
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Williamsburg Receiving and Storage, LLC
10190 Munro Road
Williamsburg, Michigan
ISE Project #02633061-29E

Sieve (mm)| 24'-26' | 26'-28' | 28'-32'
9.50 94 99 95
4.75 82 94 93
2.36 73 89 91
1.18 68 86 90
0.60 53 76 84
0.30 17 22 43
0.15 5 2 8
0.08 3 1 2
Pan 0 0 0
Williamsburg Receiving and Storage Soil Grain Size Analysis- MW-301
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Williamsburg Recieving and Storage, LLC

10190 Munro Rd.
Williamsburg, Ml
ISE Project # 02633061
Sample ID: MW-301 36'-37' Gravel, 3 in. to 4.75 mm: 0.00%
Station: unknown Sand, 4.75 to 0.075 mm: 1.75%
Ground Elev. (ft)  unknown Coarse sand, 4.75 to 2.36 mm: 0.00%
Horizon: ASTM D422 Medium sand, 2.36 to 0.30 mm: 0.39%
Soil Description:  Clay, some silt, Fine sand, 0.30 to 0.075 mm: 1.36%
trace fine sand, brown, Silt, 0.074 to 0.005 mm: 20.53%
moist. Clay, smaller than 0.005 mm: 32.39%
Procedure: ASTM D422 Colloids, smaller than 0.001 mm: 45.33%
1
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Sample ID:
Station:

Ground Elev. (ft):

Horizon:
Soil Description:

Procedure:

MW-402 49'-50'

unknown

unknown

ASTM D422

Some fine sand, some med. sand,
some silt, trace clay, brown,

silty, clayey, or gravely sand, moist
ASTM D422

Williamsburg Recieving and Storage, LLC
10190 Munro Rd.
Williamsburg, Ml
ISE Project # 02633061

Gravel, 3in. to 4.75 mm:
Sand, 4.75 to 0.075 mm:
Coarse sand, 4.75 to 2.36 mm:

Medium sand, 2.36 to 0.30 mm:

Fine sand, 0.30 to 0.075 mm:
Silt, 0.074 to 0.005 mm:
Clay, smaller than 0.005 mm:
Colloids, smaller than 0.001 mm:

0.00%
49.85%
0.00%
24.43%
25.42%
21.35%
9.60%
19.20%
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Williamsburg Receiving and Storage LLC

Table 1
Groundwater Elevation Summary

10190 Munro Road
Williamsburg, M!
ISE Project No. 02633061

Location  [MW-101IMW-102] MW-201 ] MW-202}MW-301I MW-302] MW-401 | MW-402] MW-501 | MW-502] MW-601 | MW-602]| PZ-I] PZ-2 § PZ-3 JHAW-4] Bkg-S | Bkg-D
TOC Elevation | 64258 | 638.45 | 636.66 | 638.65 } 655.30 | 656.02 | 658.92 | 657.57 | 675.07 | 661.91 { 678.24 | 681.19 | 633.08 ] 631.69 ] 642.29 } 629.46] 684.68 | 684.30
5/21/03 628.67 | 630.94 | 611.46 | 62392 NM 634.29 | 624.52 | 624.09 NM NM NM NM NM NM NM NM ] 624.94 ] 624.99
5123103 628.67 | 631.00 § 611.46 | 623.88 | 628.86 | 634.32 | 624.55 | 624.10 NM NM NM NM NM NM NM NM ] 624.92 ] 624.97
5/28/03 628.65 | 630.88 | 611.49 | 623.86 | 628.84 | 634.42 | 624.61 | 626.17 NM | NM NM NM NM NM NM. I NM ]62498} NM

6/6/03 628.41 | 630.64 | 611.19 | 623.68 | 628.64 | 634.30 | 624.47 | 62595 ] NM NM NM - NM NM NM NM NM ] 624.87] 624.91
10/20/03 627.67 | 630.75 | 610.73 | 623.01 | 627.84 | 633.95 | 623.72 | 625.22 | 628.17 | 627.61 | 624.57 | 624.62 | 623.46 ] 610.95] 631381 NM | 624.10] 624.16
10/30/03 NM NM NM NM NM NM NM NM NM NM NM NM ]623.46] NM. | 630.75]610.50] NM NM

£ ichents 226 1 306 williamsburgreceis ingand storage ditasgaw elevs sy

Notes: TOC = Top of Casing
NM = Not Measured
7. = Piezometer
Bkg-S = Background Shatlow
Bkg-D = Background Deep

INLAND SEAS ENGINEERING, INC.
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Table 2
Chloride Analytical Data

Williamsburg Receiving and Storage LLC
10190 Munro Road
Williamsburg, MI
ISE Project No. 02633061

| Date Sampled

Date Completed

Chloride Concentration

5/28/03 6/3/03 367
6/6/03 6/10/03 250
MW-102 5/28/03 6/3/03 9
6/6/03 6/10/03 10
MW-201 5/28/03 6/3/03 526
6/6/03 6/10/03 496
MW-202 5/28/03 6/3/03 2
6/6/03 6/10/03 1
MW-301 5/28/03 6/3/03 141
6/6/03 6/10/03 137
MW-302 5/28/03 6/3/03 14
6/6/03 6/10/03 17
MW-401 5/28/03 6/3/03 267
6/6/03 6/10/03 376
MW-402 5/28/03 6/3/03 53
6/6/03 6/10/03 60
MW-501 10/20/03 10/21/03 51
10/30/03 11/4/03 43
MW-502 10/20/03 10/21/03 14
10/30/03 11/4/03 ¥
MW-601 10/20/03 10/21/03 13
10/30/03 11/4/03 8
MW-602 10/20/03 10/21/03 13
10/30/03 11/4/03 5
HAW-4 10/30/03 11/4/03 170
11/12/03
BKG-S 5/28/03 6/3/03 5
6/6/03 6/10/03 6
BKG-D 5/28/03 6/3/03 18
Notes Concentrations in mg/L (PPM)

BKG-S = Background Shallow
BKG-D = Background Deep
HAW = Hand Auger Well
HAW-4 installed 10-30-03
Analytical Method = EPA 325.2
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BORING: " [PREPARED FOR:
SB-201 .
Williamsburg Receiving and Storage LLC
_ 10190 Munro Road
Williamsburg Receiving and Storage LLC Williamsburg, Ml 49690
. 10190 Munro Road
Traverse City 231-933-4041 Willlamsburg, Mi 49690
Flushing 810-487-0555 '
' ' PERCENT | SAMPLE | TYPE& '
DEPTH SOIL DESCRIPTI?N AND COMMENTS recovery| meThop | INTERVAL | BLOW COUNT DEPTH
— GRADE Grass _
— % -
. Sand, fine to medium, brown, moist | % —
_ Sand, fine to medium, some silt, brown, moist | % _
_ Sand, fine, trace clay, silt, dark gray, moist . 7 -
5 ' 7 5__
_ - |claydakgaymoist % _
— V -
10 (Clay, darkgraymoist % 0__
- Clay, tan, moist . ' . —
— [Caydagray mest ] o =
L
— ’ —~
15 15
_ 7 _
— 20 / 20
: - |Clay, brown, moist %A Refusal :
_ EOB = 22' —_
— 25 25_
30 30
35 35
Drilling Cantractor: Driller: Drilling Method: Date Drilled:
Manitou Technical Services Scott Zenner Geoprobe 5/5/03
Logged By: Logging Method: Project #: ' Sheet Number:
JTH ASTM 2488-90 02633061-23 10F1




BORING: PREPARED FOR:
S$B-202 _
Willlamsburg Receiving and Storage LLC
10190 Munro Road
Williamsburg Recelving and Storage LLC - Williamsburg, MI 49690
- 10190 Munro Road
Traverse City 231-933-4041 Williamsburg, M1 49690
Flushing 810-487-0555
- - PERCENT | SAMPLE | TYPE& :
DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL | BLOW COUNT DEPTH
v 15 15___|
__ : . % _
— 20 |Sand, medium to course, brown to gray, very dense, wet | 100 SBS ] x| 2 —
25 |Sand, course, trace gravel, brown to gray, very loose, wet} 5 SBS é 1 R
_ 7 _
— 30 |Sand,fine, brown, verydense,wet | 25 | ses ) 12sas | 30—
- Clay, gray, verydense,wet _
= | ' 7 _
___ 35 |[Clay, gray, very dense, wet 50 SBS é 13,30,33 35
. EOB=35ft —
4 4 ___
| 45 45
- 50 ___
Drilling Contractor: Driller: Drilling Method: Date Drilled:
Shepler Drilling : Randy Shepler 4%" HSA §/20/03
Logged By: Logging Method: Project #: Sheet Number:
JTH ASTM 2488 02633061-25 10F 1




BORING: PREPARED FOR:
$B-302 ’
Willilamsburg Recelving and Storage LLC
o 10190 Munro Road
Williamsburg Receiving and Storage L1.C Williamsburg, Ml 49690
10190 Munro Road ’
Traverse City 231-933-4041 Williamsburg, Ml 49690
Flushing 810-487-0555
; PERCENT | SAMPLE | TYPE&
DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL | BLOW COUNT _IlDEP'I"H
([ GRADE Grass |
_ Topsoil, dry - 6" V% —_
~ s % s~
_ Sand, fie to medium, brown, moist__._________ Q _
— Clay, brown, moist___________________ . —
10 * % [ p—
: -. |Sand, fine to medium, brown, moist__ e % :
_ Clay, some silt, some fine sand, trace gravel, ? _
_ brown to orange, moist % _
.— 15 |[Clay, browntogray.moist _________________________ % 15
_ Clay, silty, trace fine to medium sand, brown, moist A _
| EOB=16ft ' _
20 20 —.
|25 25
30 30
35 35
[Drilling Cantractor: Driller: Drifling Method: Date Drilled:
Manitou Technical Services Scott Zenner Geoprobe 4/30/03
Logged By: Logging Method: Project #: Sheet Number:
DAK ASTM 2488-90 02633061-23 10F1



WELL: PREPARED FOR;:
MW-101
Willlamsburg Recelving and Storage LLC
' 10190 Munro Road
Williamsburg Receiving and Storage LLC Williamsburg, Ml 49690
101980 Munro Road
Traverse City 231-933-4041 Willlamsburg, M1 49690
Flushing 810-487-0555

PERCENT | SAMPLE | TYPE2 -

DEPTH SOIL DESCRIPTION AND COMMENTlS | recovery| meTHoD | INTERVAL | BLOW COUNT IWELL DIAGRAM|  DEPTH
_ ] —
_ GRADE Sand Fill _':

7z —_—

. Sand, fine, brown, moist % -
: _{Sand, fine to medium, trace silt, brown to gray, moist % :

5 3 % 5
_ Sand, medium to course, trace silt, brown to gray, moist % -
_ _ —
_ Sand, medium to course, some silt, brown, moist / -
10 Clay, trace sand, brown, moist 7 10 __:
_Vv Sand, fine, trace clay, brown, moist _
;: Sand, medium to course, brown, wet :
15 Sand, fine, dark gray, wet - % 15 ____
__ Sand, fine to medium, brown, wet _
20 20 __
. Sand, medium, brown to gray, wet _
: Sand, fine to medium, some silt, brown, wet :
25 25 __
30 30 __|
: Sand, medium to course, brown, wet :
- EOB=32ft : —
35 35 ___
Drilli_ng Contractor: Driller: _ Drilling Method: Date Drilled:

Manltou Technical Services Scott Zenner Geoprobe 5/6/03
Logged By: Logging Method: Development Method: Project #:
JTH ASTM 2488-90 Peristaltic Pump 02633061-23

Casing Type: Screen.Type and Length: |Ground Elevation:| Top of Casing Elevation: Sheet Number:

2" Schedule 40 PVC 2"PVC-& 638.7 642.58 10F1




WELL: PREPARED FOR:
MW-102
Williamsburg Receiving and Storage LLC
: ' 10190 Munro Road
Williamsburg Receiving and Storage LLC Willlamsburg, Ml 49690
7 10190 Munro Road
Traverse City 231-933-4041 Williamsburg, Mi 49690
Flushing 810-487-0555
PERCENT | SAMPLE | TYPE&

DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERvAL | BLOW COUNT JWELL DIAGRAM|  DEPTH
| GRADE Gravel 1
_ - 7 —_
—_ Sand, fine, trace gravel, trace course sand, brown, moist % —
- Sand, fine, some siit, brown, moist / _
_ Clay, silty, brown, moist ] % _ -
. 5 . 5
— Clay, silty, brown to gray, moist % _
:v Lglay, silty, gray to dark gray, moist % :
— %z —_
' 10 |[Sand, fine, some silt, brown, wet é 10 __
= . -

15 % 15
‘_— 20 |[Sand, fine, some silt, gray to black, wet 7 20 _:
: Sand, fine to medium, trace course, tan to brown, wet é , :
‘ 25 : : 25 ___
30 % | 30 __
: Sand, fine, some silt, brown, wet % :
o EOB=32ft - —
35 B ___
Drilting Contractor: Driller: Drilling Method: Date Orilled:

Manitou Technical Services Scott Zenner Geoprobe 5/5/03
Logged By: Logging Method: Development Method: Project #:
JTH ASTM 2488-80 Peristaitic Pump 02633061-23
Casing Type: Screen Type and Length: |Ground Elevation:| Top of Casing Elevation: Sheet Number:
2" Schedule 40 PVC 2"PVC-§ 635.2 638.45 10F1




WELL: PREPARED FOR:
MW-201 ’
Williamsburg Recelving and Storage LLC
10190 Munro Road
Williamsburg Recelving and Storage LLC Willlamsburg, M 49690
_ 10190 Munro Road
Traverse City 231-933-4041 Williamsburg, M 49690
- Flushing 810-487-0555 :
PERCENT | SAMPLE | TYPE&

DEPTH SOIL DESCRIPTION AND COMMENTS RecOVERY| METHOD | INTERvAL | BLOW COUNT [WELL DIAGRAM|  DEPTH
T GRADE ° Grass$ -
__5 5
10 10
15 15 __
— 20 |ciay, gray, dense, moist 50 SBS / 8,14,19,25 20 ___
__V Clay, brown, very dense, moist : —
— _ | 50 SBS A 7.21.4223 —
— Clay, some sand, brown, very dense, wet 7 .
— / —

25 |Sand, fine, trace clay, very dense, wet 50 SBS ﬁ 10,30,49,53 25 _
: Sand, medium to course, trace gravel, gray, very dense, wet . % :
30 ' 100 SBS é 10,25,62 30 ___ |
: Sand, medium , trace gravel, brown, very dense, wet _
35 |Sand, medium, brown, very dense, wet 50 SBS % 10,40,56 3B ___
Drilling Contractor: Driller: Drilling Method: Date Drilled:
Shepler Drilling - Randy Shepler 4% HSA 5/19/03
Logged By: Logging Method: Development Method: Project #:
JTH ASTM 2488 Baller 02633061-25
Casing Type: Screen Type and Length: |Ground Elevation:{Top of Casing Elevation: " |Sheet Number:
. 2" Schedule 40 PVC - 2"PVCSft ~ 634.0 . 636.66 10F 2




WELL: PREPARED FOR:
S MW-201
P - Williamsburg Receiving and Storage LLC
 mgdsas ] 10190 Munro Road
ENQINEERING M Williamsburg Receiving and Storage LLC Willlamsburg, Ml 49690
" 10190 Munro Road
Traverse City 231-933-4041 Williamsburg, MI 49690
Fiushing 810-487-0555
PERCENT | SAMPLE | TYPE& ) -

DEPTH SOIL DESCRIPTION AND COMMENTS recovery| METHoD | INTERvAL | BLOW COUNT [WELL DIAGRAMl DEPTH
40 |sand, medium, tan to brown, very dense, wet 75 SBS _ é -10,29,52 40 __:
45 45
_ Sand, fine to medium, gray, very dense, wet 100 SBS % 9,28,49 _
50 ' 50 __ |
|~ 55 55
60 Sand, medium to course, gray, dense, wet 25 SBS % 9,24 60 :
. EOB =60 ft —
65 65 _
70 70 __
75 5 __
Drilling Contractor: Driller: Drilling Method: Date Drilled: _

Shepler Drifling ‘Randy Shepler _4%" HSA 5119103
Logged By: Logging Method: IDevelopment Method: Project #:
' JTH ASTM 2488 Baller 02633061-25
Casing Type: Screen Type and Length: |Ground Elevation:|Top of Casing Elevation: Sheet Number:
2" Schedule 40 PVC 2"PVCSft 634.0 636.66 20F2




P WELL: : PREPARED FOR:
27 MW-202
%Q Williamsburg Recelving and Storage LLC
: Iﬂﬁ : 1 ‘-“" 40190 Munro Road
EN N@ @ o Williamsburg Recelving and Storage LLC Williamsburg, Mi 49690
¢ 10190 Munro Road
Traverse City 231-933-4041 Willlamsburg, Mi 49690
Flushing 810-487-0555
PERCENT | SAMPLE | TYPE&
.DEPTH SOIL DESCRIPTION AND COMMENTS ReCOVERY| METHOD | INTERvAL | BLOW COUNT [WELL DIAGRAM|  DEPTH
L GRADE Sand Fill _
__ % -
- . . . % —
— Sand, fine to medium, trace silt, trace clay, brown, moist % _
5 5 _ |
- ~ |Sand, fine , some clay, trace silt, brown, moist % —
_ Sand, fine, trace silt, brown, moist o g
10 Sand, medium, brown to gray, moist % 10
: Sand, medium to course, gray, moist ? :
—_ Sand, fine to medium, gray, moist | _
— Samd, fine to medium, brown, moist % _
v s ' % 15 __
= - =
- . _
20 |Sand, medium to course, brown, wet é 20 ___
— EOB = 20 ft —
25 25
30 0 __
35 3B ___
Drilling Contractor: Driller: Drilling Method: Date Dirilled:
Manitou Technical Services Scott Zenner Geoprobe 5/6103
Logged By: Logging Method: Development Method: Project #.
. JTH ASTM 2488-90 _ ) Peristaltic Pump 02633061-23
Casing Type: Screen Type and Length: |Ground Elevation:[Top of Casing Elevation: Sheet Number:
2" Schedule 40 PVC 2"pPVC-§ 635.0 638.65 10F1 -




Traverse City 231-933-4041

WELL:

MW-301

Willilamsburg Recelving and Storage LLC
10180 Munro Road
Williamsburg, MI 49690

PREPARED FOR:

Willlamsburg Receiving and Storage LLC

10190 Munro Road
Williamsburg, Mi 49690

Flushing 810-487-0555
PERCENT | SAMPLE | TYPE&
DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERvAL | BLOW COUNT {WELL DIAGRAM|  DEPTH

— GRADE - Grass ___
: Sand, fine to medium, trace gravel, dark brown, moist- :
—5 : S
: Sand, fine to mediuh, some silt, light brown, moist :
_ Sand, fine to medium, some silt, gray/black, moist _
10 Sand, fine, trace course sand, some silt, dark brown, moist 10 ___
: Sand, fine, trace course sand, some silt, light brown, moist :
15 15
: Sand, fine to medium, light brown, moist :
_ Sand, fine to medium, little course sand, light brown, moist :

20 [Sand, fine to medium, little course sand, little silt, light brown, moist 20 _
: Sand, fine to medium, little course sand, trace gravel, lig_?t brown, moist :
: _ Sand, fine to medium, little course sand, little graVel, light brown, moist _ :

25 . 25 __
_V Sand, medium fo course, little gravel, brown, moist _
: Sand, medium to course, trace gravel, light brown, wet :
30 30 __
Drilling Contractor: Driller: Drilling Method: Date Drilled:

Manitou Technical Services Scott Zenner Geoprobe 4/30/03

Logged By: Logging Method: Development Method: ' Project #:

. JTH ASTM 2488-90 Peristaltic Pump 02633061-23
Casing Type: _ Screen Type and Length: {Ground Elevation:] Top of Casing Elevation: Sheet Number:

2" Schedule 40 PVC 2"PVC-§' 652.3 . 655,30 10F 2




Traverse City 231-933-4041

MW-301

Wiiliamsburg Receiving and Storage LLC
10190 Munro Road
Williamsburg, Mi 49690

WELL: ) PREPARED FOR:

Williamsburg Receiving and Storage LLC
10190 Munro Road
Williamsburg, Ml 49690

Flushing 810-487-0555
lr— -
PERCENT | SAMPLE | TYPE&
DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL | BLOW COUNT WELIT DIAGRAM]  DEPTH
— g —
|—— 30 _ - 30 __
- Sand, fine, trace medium, trace course sand, trace gravel, fine to coarse -
— gray, moist ' : _
35 35 __
” Ciay, siity, and Silt, gray, wet Y _
__ EOB =37 ft —
40 0
45 45 __
T 50 50 :
55 55 __
60 60 |
| 65 65 ___
| Drifling Contractor: Driller. o | Drilling Method: Date Drilled:
1 Manitou Technical Services Scott Zenner ) Geoprobe 4/30/03
|Logged By: Logging Method: Development Method: _ Project #:.
JTH ASTM2488-90 Peristaltic Pump 02633061-23
{Casing Type: Screen Type and Length: |Ground Elevation:[Top of Casing Elevation: Sheet Number:
2" Schedule 40 PVC 2"PVC-§' 652.3 : 655.30 20F2




» s
L

Traverse City 231-933-4041

INLAND:SERS ¢

WELL:

MW-302

Wllliamsburg Racelving and Storage LLC
10190 Munro Road
Williamsburg, Ml 49690

PREPARED FOR:

Williamsburg Receiving and Storage LLC

10190 Munro Road
Williamsburg, Ml 49690

Flushing 810-487-0555
: PERCENT | SAMPLE | TYPE& —[
DEPTH SolL DESCRIPTION‘/}ND COMMENTS RECOVERY| METHOD | INTERvAL | BLOW COUNT IWELL DIAG . DEPTH
— ) -
| GRADE Fill Sand _
5 5
~ 10 10 ___
15 15
— Clay, trace gravel, brown, very dense, moist % _
__V Sand, fine, trace silt, trace gravel, very dense, moist 100 SBS % 16,30,36,42 —
.20 Clay, some sand, brown, very dense, wet 50 SBS % 16,26,67 20 _—__
_ Sand, some clay, brown, very dense, wet / —
_ Clay, trace gravel, brown, very dense, wet 75 SBS / 10,24,29,33 —
_ Sand, trace clay, brown, very dense, wet / _
1 Clay, trace sand, brown, very dense, wet 50 SBS é 10,22,33 -
1 25 |EOB 24 ' 25
30 30 __
- 3 __|
Drilting Contractor: _ Diriller: Drilling Method: Date Drilled:
Shepler Drilling Randy Shepler 4Y HSA 5M9/03
Logged By: Logging Method: Development Method: Project #:
JTH ASTM 2488 Baller 02633061-25
‘|Casing Type: _ Screen Type and Length: |Ground Elevation:} Top of Casing Elevation: Sheet Number: '
2" Schedule 40 PVC 2"PVC-§ 6534 656.02 10F 1




WELL: PREPARED FOR:
MW-401 ’
Williamsburg Recelving and Storage LLC
10190 Munro Road
Williamsburg Receiving and Storage LLC Wiltiamsburg, Ml 49690
10190 Munro Road
Traverse City 231-933-4041 Willlamsburg, M1 49690
Flushing 810-487-0555
PERCENT | SAMPLE | TYPE&

DEPTH . SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL BLOW COUNT WELL DIAGRAM| DEPTH
" GRADE Grass _
— Sand, medium to course, trace silts, some gravel, brown, moist 7 _
— Clay, some sand, trace  gravel, reddish brown, moist _ _
_ Clay, some sand, trace gravel, trace siit, reddish brown, moist _
. 5 90 - SBS 5,10,13,13 5
_ Clay, trace sand, trace gravel, brown, medium dense, moist -
_ |Sand, course, some gravel, brown, very dense, moist 75 SBS 5,21,24 _
: Sand, medium, trace gravel, very dense, brown, moist 50 SBS 10,23,37 :
: 10 ' 10
_ Sand, fine to medium, brown, dense, moist 50 SBS 5,16,23,27 _
_ Sand, fine, brown, dense, moist 50 SBS 6,12,18,21 _
— 15 |Sand, fine to medium, brown, dense, moist 860 SB8S 8,20,34 - 15 :
: Sand, fine to medium, brown, very dense, moist 50 " 8BS 8,23,41 :
: Sand, fine to medium, tan, very dense, moist ] 50 SBS 18,30,51 :
i— . 20 ) _ 20
P Sand, medium to course, frace gravel, brown, very dens 50 SBS ''18,31,44 _
: Sand, medium to course, brown, very dense, moist . _

25 : ' 50 SBS 18,34,34 25
: Sand, fine to medium, gray, very dense, moist :
30 30 | sBs 15,34,35 30 ___
- Sand, fine to medium, brown, very dense, moist _
—V —
35 Sand, medium, brown, very dense, wet 30 $BS - - 11,2941 35 __: }
Drilling Contractor: Driller: Dritling Method: Date Drilled:

Shepler Drilling Randy Shepler 4%" HSA 5/19/03
Logged By: Logging Method: Development Method: Pnjoject #
JTH ASTM 2488 Baller . 02633061-25

Casing Type: Screen Type and Length: |Ground Elevation:| Top of Casing Elevation: Sheet Number:

2" Schedule 40 PVC 2"PVC St 656.7 658.92 ' 10F 2




WELL: PREPARED FOR:
MW-401
Willlamsburg Recelving and Storage LLC
10180 Munro Road
Willlamsburg Recelving and Storage LLC Williamsburg, Ml 49690
_ - 10190 Munro Road
Traverse City 231-933-4041 Williamsburg, Ml 49690
Flushing 810-487-0555
PERCENT | SAMPLE TYPE &

DEPTH SOIL DESCRIPTION AND COMMENTS recovery| meTHOD | INTERvAL | BLOWCOUNT [WELL DIAGRAM|  DEPTH
40 75 SBS é 11,5338 0 __
— 45 30 | sss % 18,24,24 45
- 50 __|
- | | 7 =

55 |Sand, medium, brown, very dense, wet 30 SBS é 7.10,24 55
60 60 ___
= 7 =

65 0 SBS é 21,48 65
____ 70 |Sand, medium, brown, very dense, wet 0 SBS % 18,64 70 __
_ EOB =70 ft —_—
75 75 __
Drilling Contractor: Driller: Drilling Method: Date Drifled:

Shepler Drilling Randy Shepler 47" HSA §/19/03
Logged By: Logging Method: Development Method: Project #:
JTH ASTM 2488 Bailer 02633061-25
Casing Type: . Screen Type and Length: {Ground Elevation:] Top of Casing Elevation: Sheet Number:
2" Schedule 40 PVC 2"PVCSft 656.7 658.92 20F2




WELL: PREPARED FOR:
MW-402
Williamsburg Receiving and Storage LLC
S 10190 Munro Road
Williamsburg Recelving and Storage LLC Willlamsburg, Mi 49690
10190 Munro Road :
. Traverse City 231-933-4041 Willlamsburg, Ml 49690
Flushing 810-487-0555
: PERCENT | SAMPLE | TYPEZ&
DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL BLOW COUNT JWELL DIAGRAM DEPTH

_ GRADE Gravel -
— Sand, course, gravel, brown, moist _
: Sand, medium, trace grvel, brown to gray, moist _
— Sand, fine, dark gray, medium dense, moist - _

5 50 SBS 5,76,4 5 __
: Sand, fine, trace clay, brown, medium dense, moist 75 SBS 2456 :
_ Ciay, some sand, gray, loose, moist _
— Sand, medium, trace gravel, brown, medium dense, moi g0 - SBS 3455 _

10 |[Clay, gray, medium dense, moist 10 ___
_ . 80 SBS 46,89 L
— Sand, medium, trace gravel, brown, medium dense, moist _—
— ' 50 SBS 4799 _
15 50 SBS 2,3.4,5 15
_ Sand, fine to medium, brown, loose, moist 50 sBS 3,322 :
— 75 | sBS 35.7.7 _
— .20 _ 20 ___
i Sand, fine to medium, brown, medium dense, moist 75 SBS 48,11,13 .
: Sand, medium to course, brown, medium dense, moist :

25 75 SBS 6,10,14,14 - 25 _
: Sand, fine to medium, brown, medium dense, moist :
.V _
30 50 SBS 14,24,31 30 __
— 50 | sBS 142133 —
e Sand, medium, brown, very dense, wet . —

35 |Sand, medium, trace clay, gray, very dense, wet 50 SBS - 6,15,41 3B _
Drilling Contractor: Driller: Drilling Method: Date Drilled:

Shepler Drilling Randy Shepler 4Y." HSA 519103
Logged By: Logging Method: Development Method: Project #:
JTH ASTM 2488 ' Baller 02633061-25

C'asi_ng Type: Screen Type and Length: |Ground Elevation:| Top of Casing Elevation: Sheet Number:

2" Schedule 40 PVC 2"PVC5 ft 655.4 657.57 10F 2




. WELL: PREPARED FOR:
a7, o MW-402
Pusid ? Williamsburg Receiving and Storage LLC
IHI&I'I‘ &ﬁ F= 10190 Munro Road
EN %’ 194 Williamsburg Recelving and Storage LLC Willlamsburg, Ml 49690
- 10190 Munro Road
Traverse City 231-933-4041 Williamsburg, M1 49690
Flushing 810-487-0555 :
- PERCENT ( SAMPLE | TYPE&
DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL | BLOW CQUNT WELL DIAGRAM|  DEPTH
% 1

e . 7 —_—
_ 50 SBS % 5,18,26 _
— 40 | 50 SBS % 414,21 0
__ Sand, medium, dark gray, medium dense, wet —
— a5 45 __
: Sand, medium to course, brown to gray, medium dense, wet / : :

50 |Clay, gray, medium dense, wet 1 75 SBS % + 5,16,26 50 ___
s EOB =50 ft —
- 55 __
60 60 ___
65 65 __
7 70 __
5 75 __

" Drilling Contractor: Driller: Drilling Method: Date Drilled:
Shepler Drilling Randy Shepler 4%" HSA 5/19/03
Logged By: Logging Method: Development Method: Project #:
JTH ASTM 2488 Baller 02633061-25
Casing Type: Screen Type and Length: {Ground Elevation:|Top of Casing Elevation: Sheet Number:
2" PVC 2"PVC S5t 655.4 657.57 20F2




WELL:

PREPARED FOR:

MW-501
Willlamsburg Recelving and Storage LLC
10190 Munro Road
Williamsburg Recelving and Storage LLC Willlamsburg, M1 49690
10190 Munro Road
Traverse City 231-933-4041 Williamsburg, MI 49690
Flushing 810-487-0555
' PERCENT | SAMPLE | TYPE&
DEPTH SOIL DESCRIPTION AND COMMENTS rRecovery| meTHOD | INTERvAL | BLOW COUNT |WELL DIAGRAM DEPTH

[ GRADE GRASS _
- Topsoil sand & silt, brown, moist 75 ] 3-7-7-9 -
_ wood fragments @ 1' - 11/2' =] -
— Sand, fine, dark brown, moist 60 5-6-8-8 -
- 30 2-8-24-7 5 __
. 50 9-9-5-7 _
— 85 4-4-8-9 —
10 7 10 ___
. 75 % 6-9-11-12 _
_ Ciay, b f g —
. ay, brown, moisf 70 / 3-3-6-7 -
_ - 7 —
‘ 15 |Clay, brown, moist to 6", sand, fine 70 % 4-10-22-20 15
— & silt, brown, moist //) -
. Sand, fine & silt, brown, moist 90 : 4-8-11-20 —
— 7 —_
s 80 5-11-19-25 —_
|—_ 20 % 20 _
—__ 25 [Sand, fine, brown, moist 90 % 4-4-5-10 25 __

30 75 % 7-20-36-43 30 __
35 [Sand, fine, brown, moist, silty o5 % 6-12-18-22 3B __

bottom
Drilling Contractor:’ Driller: Drilling Method: Date Drilled:
E & G Drilling Bob Gerbers 4Y" HSA 10/15/03
Logged By: Logging Method: Development Method: Project #:
‘ . JDH ASTM D 2488 Bailer 2633061
Casing Type: Screen Type and Length: |Ground Elevation:| Top of Casing Elevation: Sheet Number:
PVC PVC 5 ft 671.87 © 875.07 ‘ . 1of2




WELL: PREPARED FOR:~
MW-501 o ' :
' Willlamsburg Recelving and Storage LLC
: ' . 10180 Munro Road
Willlamsburg Recelving and Storage LLC Wiiliamsburg, Ml 49690
10180 Munro Road
Traverse City 231-933-4041 Willlamsburg, MI 49690
Flushing 810-487-0555 :
PERCENT | SAMPLE | TYPEa _ '

DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL | BLOWCOUNT |WELL DIAGRAM|  DEPTH
|35 3B __
40 [Sand, fine, brown, moist becoming 90 7 10-17-36-44 40
T |y 7 _
45 45
50 [Sand, fine, brown, wet 49-57' 90 7 5-25-100 50
- 7 _
: Silt, brown to gray, wet 59-61' 100 7] 15-19-24-76 | : —

‘65 65 __ |
— No recovery 6971 0 7 45-82-100 _
80 |Silt, brown fo gray, wet 76-81 100 7] 62-39-100 80 |
_ St o siity ciay, gray @ 87 _ 8688 100 62-100 —
— , _ 89-91' ) 75-28-54-100, __
95 EOB 91’ 95 __ |
|Brilling Contractor: Driller: Drilling Method: Date Drilled:
E & G Drilling Bob Gerbers 4%" HSA 10/15/03
Logged By:' Logging Method: Development Method: Project #:
JDH ASTM D 2488 ' Bailer 2633061
Casing Type: Screen Type and Length: |Ground Elevation:| Top of Casing Elevation: Sheet Number:
PVC PVC5ft 671.87 675.07 20f2




WELL: PREPARED FOR:
MW-502 Page1of3
Willlamsburg Recelving and Storage LLC
10190 Munro Road
Willlamsburg Receiving and Storage LLC Willlamsburg, Ml 49690
: 10190 Munro Road
‘Traverse City 231-933-4041 Wiiliamsburg, Ml 49690
Flushing 810-487-0555
PERCENT | SaMPLE | TYPE&
DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERvAL | BLOW COUNT |WELL DIAGRAM|  DEPTH
I GRADE GRASS _ _
_ Silty sand, dark brown 80 A 6-7-7-7 _
_ Sitly sand, very dark brown 2 -~ - _
_ Fine sand, some silt, dark brown moist 65 74 11-10-8-8 —
5 [|Fine'sand, dark brown, moist 80 9-10-6-9 5
_ 90 7-6-8-16

— N 80 7] 4-7-7-6 _
. 10 _ 10 ___
_ €0 7 2-4-8-8 ‘ —
_ Top 6 fine sand, dark brown, moist 70 1 36710 _
— bottom 18" fine sand, light brown .
‘ .15 |Fine sand, light brown, moist 80 45711 15
i 75 7] 591416 —
— 90 8-8-15-20 _
20 20
25 95 % 11-16-26-34 25
n 90 5-19-30-34 _
30 |Fine sand, brown 30 _

o | —
35 _|Fine sand, trace siit, brown, saturated wet 45 7] 13-22-17-24 3 __

Drilling Contractor: Driller: Drilling Method: Date Drilied:
E & G Drilling Bob Gerbers 4%" HSA 10/16/03
Logged By: Logging Method: Development Method: Project #:
JDH ASTM D 2488 ’ Bailer 02633061
Casing Type: Screen Type and Length: |Ground Elevation:{Top of Casing Elevation: Sheet Number:
' PVC PVC5 ft 658.78 661.91 10f3




PREPARED FOR:

WELL:
MW-502 Page2of3 .
: Williamsburg Raceiving and Storage LLC
"~ 10190 Munro Road
Williamsburg Recelving and Storage LLC Williamsburg, Ml 49690
10190 Munro Road
Traverse City 231-933-4041 Williamsburg, Ml 49850
Flushing 810-487-0555
: PERCENT | SAMPLE TYPE &
DEPTH SOIL DESCRIPTION AND COMMENTS RecovErY | METHOD | INTERvAL | BLOW COUNT |WELL DIAGRAM DEPTH
35 3B __
— 40 [Fine Sand, Few Silt, Wet/Saturated, Brown 80 % 5-12-22-34 40 __:
— % —
45 45
[___ 50 [Fine Sand, Light Brown, Sat 95 /% 15-6-19-46 50
. é See Note —
'_—- 56 55
60 [Fine Sand, Light Brown, Sat 90 7 23-29-85-47 60 ___
- Fine Sand, Silt, Light Brown (Bottom 4”) % _
65 65|
) 0 24-12-42-100) 70 ___
Drilling Contractor: Driller: . Drilling Method: Date Drilled:
E & G Drilling Bob -Gerbers 4%." HSA 10/16/03
Logged By: Logging Method: Development Method: Project #:
JDH ASTM D 2488 Baller 2633061
Casing Type: Screen Type and Length: |Ground Elevation:|Top of Casing Elevation: _|Sheet Number:
PVvC PVC 51t 658.78 661.91 20f3




WELL: . PREPARED FOR:
MW.-502 Page 30of3 '
: Williamsburg Recelving and Storage LLC
. ) 10190 Munro Road
Williamsburg Recelving and Storage LLC Williamsburg, M1 49690
10190 Munro Road :
Traverse City 231-933-4041 ' Williamsburg, Ml 49690
* Flushing 810-487-0555 ' ]
' PERCENT | SAMPLE | TYPE& :
DEPTH son_. DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL | BLOW COUNT |WELL DIAGRAM|  DEPTH
___ 70 70
75 |Clay: Likely clay lens, not sampled 75
— 80 Sand: Fine, Light Brown, Trace Silt 95 7 26-22-28-50 8o _:
— - 7 _
[—__ss5 85 ___
l: Sand: Top is Fine :
— 7 25,23,50 —
_ Clay: Grey, Wet (Bottom 1') 50 7 —
80 |[Clay: Grey, Wet ' Z _ 90 _
_ Sand: Fine, Light Brown, Saturated (6") 100 . 25,27,50 _
- 90 21,26,50 _
__ Sand: Fine, Light Brown, Saturated (1") o
95 |[Clay: Gray, Wet ] 95 ___
e pu———
100 : 100 _
. EOB @ 95" _
_ o __
- = et
Drilling Contractor: Driller: Drilling Method: Da_te Drilled:
E & G Drilling Bob Gerbers © 4Y%"HSA ' 10/16/03
Logged By: Logging Method: Development Method: Project #:
: JDH ASTM D 2488 Bailer 2633061
Casing Type: " |Screen Type and Length: |Ground Elevation:|Top of Casing Elevation: Sheet Number:
' pPVC PVC5ft 658.78 661.91 . _ 3of3




PREPARED FOR:

WELL:
s> MW-601 Page1of3
Willilamsburg Receiving and Storage LLC
I <24 = 10180 Munro Road
IN@I 0 Williamsburg Recelving and Storage LLC Willlamsburg, M1 49690
_ 10190 Munro Road
Traverse City 231-933-4041 Williamsburg, Ml 49690
Flushing 810-487-0555
PERCENT | SAMPLE | TYPER

DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL | BLOWCOUNT |WELL DIAGRAM|  DEPTH
— o— —_
0 |GRADE Grass o __
5 5

10 10 ___
15 15
— 20 20
— 95 SBS % 8-15-30-41 _
_ Sand, fine, light brown, moist _
— ‘| Sand, silty, dark brown, moist —
25 y - | 7, 5
— 80 SBS /] 8-16-25-51 _
30 % 30
_ 05 SBS é 16-2443-50 _
35 |sand, fine, light brown, moist 35 _:
Drilling Contractor: Driller: . Drilling_ Method: Date Dﬁlled: .
E & G Drilling Bob Gerbers 4Y" HSA 10/17/03

Logged By: Logging Method: Development Method: Project #: .

- JDH ASTM D 2488 Baller 02633061
Casing Type: Screen Type and Length: |Ground Elevation:}Top of Casing Elevation; Sheet Number;
| PVC PVC 5 ft 675.01 678.24 10f3




WELL: . PREPARED FOR:
5% MW-601 Page2of3 :
o . Williamsburg Receiving and Storage LLC

INI&NQ ; E . 10190 Munro Road

EN NE@' Q ;\{7 Willlamsburg Recelving and Storage LLC Williamsburg, M1 49690

10190 Munro Road
Traverse City 231-933-4041 Williamsburg, MI 49690
Flushing 810-487-0555
PERCENT | SAMPLE | TYPE& ’

DEPTH - soiL DESCRIP‘UQN AND COMMENTS RECOVERY| MeTHOD | INTERVAL | BLOWCOUNT |WELL DIAGRAM DEPTH
40 0
— ' 40 SBS % 17-50 ____
:_ Sand, fine, light brown, moist :
_ Sand, fine, few gravel, light brown, moist _

__ 45 45 _
—__50 |Sand, fine, trace gravel, light brown, moist % —
_ v 60 SBS % 5-21-37-50 _
_ Sand, fine, trace silt, brown, wet _
|__s5 _
60 . V%’ b 60 ___
i Sand, fine to medium, trace coarse sand, light brown, wet | 100 SBS Z 19-12-21-50 Pl —
__ Sand, fine to medium, trace silt, wet § H _
v
— N —_
|65 ' | 65 ___
— E ! —_
— [ —_
70 b 70 __
I -
— P —_
- b —
75 % P 5 __
Drilling Contractor: Driller: Drilling Method: Date Drilled:
E & G Drilling Bob Gerbers 4%" HSA 10/17/03 .
Logged By: Logging Method: |Development Method: |Project #
JDH ASTM D 2488 Bailer 02633061
Casing Type: Screen Type and Length: [Ground Elevation:| Top of Casing Elevation: Sheet Number:
PVC PVC 5t 675.01 678.24 20f3




WELL: PREPARED FOR:
MW-601 Page3of3
Willlamsburg Recelving and Storage LLC
10190 Munro Road
Williamsburg Receiving and Storage LLC Williamsburg, Ml 49690
: ' 10190 Munro Road
Traverse City 231-933-4041 Williamsburg, Ml 49690
Flushing 810-487-0555
PERCENT | SAMPLE | TYPE&
DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERvAL | BLOWCOUNT |WELL DIAGRAM{  DEPTH

_ Fine sand, trace medium, light brown, wet, coarsening upward| 100 SBS - 4 18-32-4350 & iR

80 % . 80

— 80 SBS Z 3-4-7-22 oL —

— 85 . 85

%0 % b 90 __

- Sand, fine, trace medium, light brown, saturated 80 SBS 24-38-54-50 i ' —

__9 Pl e |

I 100 : 7 P 100 __

_ Sand, fine, trace silt, light brown, saturated 60 SBS %2 24-30-25-50 ] —

_ EOB @ 1071 .

105 105 __

110 110 ___

115 15 __
. |Drilling Contractor: Driller; Drilling Method: Date Drilled:

E & G Drilling Bob Gerbers 4% HSA ' 10/17/03
" |Logged By: Logging Method: Development Method: Project #:
JOH ASTM D 2488 Bailer 02633061
_|Casing Type: Scraen Type and Length: (Ground Elevation:{Top of Casing Elevation: Sheet Number:
PVC PVCSft 675.01 678.24 30f3




WELL PREPARED FOR:
2L MW-502 Page 1of3 :
" Williamsburg Recelving and Storage LLC
: Eas ] 59 10190 Munro Road
ENGIN%I q Willlamsburg Recelving and Storage LLC Williamsburg, Ml 49690
- 10190 Munro Road
Traverse City 231-933-4041 Williamsburg, Ml 49690
Flushing 810-487-0555
PERCENT | SAMPLE | TYPER :

DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY| METHOD | INTERVAL | BLOWCOUNT (WELL DIAGRAAJ DEPTH
 cmp— . -—‘ :
0. |GRADE Grass o __
- 5
—_10 0 __
15 15
: Sand, fine, light brown :
o Silt, dark brown / —
. Sand, fine, light brown 95 SBS 17-15-41-50 -

20 20 ___
— 60 SBS Z 15-26-50 _
25 25
o . 7 _
- . 60 SBS é 15-30-50- _
_ 30 30 __
— 7 —_
. 55 | SBS é 14-48-50 _
35 |Sand, fine, light brown, moist : 3B ____
Dritling Contractor: Driller: Drilling Method: Date Drilled:
E & G Drilling Bob Gerbers 4%" HSA - 10/17/03
Logged By: Logging Method: Development Method: Project &
_ JDH ASTM D 2488 Bailer _ 02633061
Casing Type: Screen Type and Length: |Ground Elevation:|Top of Casing Elevation: Sheet Number:
PVC PVCSft 677.89 681.18 10f3




WELL: : PREPARED FOR:
§a MW-602 Page 20f3
25 : Willlamsburg Receiving and Storage LLC
- m@n “ﬁ é’j 10180 Munro Road
EN IN%I j Willlamsburg Receiving and Storage LLC Williamsburg, M} 49690
' 10190 Munro Road
Traverse City 231-933-4041 Williamsburg, Mi 49690
Flushing 810-487-0555
PERCENT | SAMPLE | TYPE&
DEPTH SOIL DESCRIPTION AND COMMENTS | Recovery| meTHOD | INTERVAL BLOW COUNT {WELL DIAGRAM|  DEPTH

= 60 | sBS % _

40 40 ___
. 17-50 -
45 45 |
: Sand, fine, light brown, moist :
_ Sand, fine, brown, moist % _
— Sand, fine, trace silt, light brown, moist 55 SBS ﬁ —

50 50 __
. 5-21-37-50 _—
— s5y Vs __
—_ o —
— Sand, fine, trace medium, light brown, 100 SBS % -
60 Sand, silty, wet ’ “ 60 _:_’
. 19-12-21-50 —
65 65 __
— 70 100 | sBS é 0
75 |sand, fine, trace medium, light brown, wet, heave 75 _ |
Dritling Contractor: Driller. Drilting Method: Date Drilled:

E & G Driliing Bob Gerbers 4Y" HSA 10/17/03
Logged By ’ Logging Method: Develépment Method: Project #;
JDH ASTM D 2488 Baller 02633061
Casing Type Screen Type and Length: |Ground Elevation:|Top of Casing Elevation: Sheet Number:
PVC PVC5ft 677.89 - 681.18 20f3



WELL:

..'_‘_.

PREPARED FOR:
MW-602 Page 3of3 _ '
. Williamsburg Receiving and Storage LLC
. 10190 Munro Road
Williamsburg Receiving and Storage LLC Williamsburg, Ml 49690
10490 Munro Road
Traverse City 231-933-4041 Williamsburg, Ml 49690
Flushing 810-487-0555
PERCENT | SAMPLE TYPE &
DEPTH SOIL_ DESCRIPTION AND C?MMENTS RECOVERY| METHOD | INTERVAL SLOW COUNT WELL DIAGRAA—A[ DEPTH
' T
a— ) F] —
I
-~ % . —
_ 100 SBS % 18-44-27-33| | i _
80 f ; 80 __
— . —
v
85 b 85 _
' ]
: Sand, fine, trace medium, light brown, wet, heave P —
_ o 7. P _
. 90 |Sand, fine to medium, light brown, wet 1 70 SBS ﬁ 16-8-10-12 bl 90 ___
! ]
oy : E —
95 b 95 __
— b —
P
— 1 —
__ Sand, fine, light brown, wet, 95 SBS % 28-49-37-50 il —
100 |EOB@99' ’ 100 _
105 105
110 10 __
115 15 ___
Drilling Contractor: Oriller: - Drilling Method: : Date Drilled:
E & G Drilling Bob Gerbears 4" HSA 10/17/03
Logged By: Logging Method: Development Method: ' Project #:
' JOH ASTMD 2488 Bailer 02633061
Casing Type: Screen Type and Length: {Ground Elevation:|Top of Casing Elevation: Sheet Number:
PVC PVC 5 ft 677.89 681.19 3013



WELL _ PREPARED FOR:
Background Monitor Well
Williamsburg Receiving and Storage LLC
. 40190 Munro Road
Willlamsburg Receiving and Storage LLC Willlamsburg, Ml 49690
10190 Munro Road .
Traverse City 231-933-4041 Willlamsburg, Ml 49690
Flushing 810-487-0555
PERCENT | SAMPLE | TYPE& .

DEPTH S?IL DESCRIPTION AND COMMENTS Recovery| METHOD | INTERVAL BLOW COUNT |WELL DIAGRAM| DEPTH
—_— ] _ -—
— GRADE Grass _
— Sand, medium to course, trace grave!, brown, % _

5 |medium dense, moist 50 SBS 74 3,557 5
—_ . 7 —
_ Sand, medium to course, reddish brown, loose, moist 50 SBS %‘ "4,7,5,5 _
_ Sand, medium, trace clay, reddish brown, loose, moist % _
_ Sand, medium to course, trace silt, trace clay, 75 SBS % 12,36 —
. 10 |reddish brown, loose, moist 7 . 10 __
- Sand, fine to medium, brown, medium dense, moist 50 SBS % 6,12,16,20 _

_ |7
. |Sand, medium, brown, dense, moist 75 SBS é 9,20,26,27 —
Z
| 15 . 75 SBS % 10,18,21 %5 _
_ Sand, medium, tan, medium dense, moist ° 7
_ 75 SBS % 11,24,37 41 _
7 .
50 SBS é 15,33,43 —

20 Z 20 _
. 50 8BS é 17,3546 —
___ 25 |sand, medium, tan, very dense, mosit 50 SBS 16,38,43 25
30 50 SBS % 20,66 30 __
_ 35 |Sand, medium to course, tan, very dense, moist 30 SBS - % 25,50 35 :
Drilling Contractor: Driller: Drilling Method: Date Drilled:

Shepler Drilling Randy Shepler 4%" HSA 5/20/03
Logged By: Logging Method: Development Method: Project #:
JTH ASTM 2488 Bailer 02633061-25

Casing Type: Screen Type and Length: |Ground Elevation:|Top of Casing Elevation: Sheet Number:

2" Schedule 40 PVC 2"PVC5 i 682.4 S -684.68/D -684.3 10F2




' WELL: : PREPARED FOR:
I Background Monitor Weli : . : :
Williamsburg Receiving and Storage LLC
10190 Munro Road
Williamsburg Receiving and Storage LLC Williamsburg, Ml 49690
10190 Munro Road
Traverse City 231-933-4041 Williamsburg, Ml 49690
. Flushing 810-487-0555
1
I PERCENT | SAMPLE | TYPES& .
DEPTH SOIL DESCRIPTION AND COMMENTS recovery| METHOD | INTERVAL BLOW COUNT |WELL DIAGRAM| DEPTH
,_ 40 |Sand, course, some gravel, very dense, moist 30 SBS % 17,71 40 :
- . | 7 =
] 45 {Sand, medium to course, very dense, moist 30 SBS ﬁ 33,56 45 _
50 50
— , . 7 Z
Y. 55 [Sand, course, trace gravel, very dense, moist 20 SBS ﬁ 60,30 55 ____
J— —
___60 ) 60 __
— z —
65 |Sand, course, some gravel, very dense, wet 20 SBS é 17.41 65 ____
70 70 __
— : 7 —
75 |Trace Gravel 0 SBS % 75 ___
EOB=75 ft
Drilling Contractor: Driller: Drilling Method: Date Drilled:
Shepler Drilling Randy Shepler 47" HSA 5/20/03
Logged By: Logging Method: Development Method: Project #:
, JTH ASTM2488 | Bailer 02633061-25
Casing Type: Screen Type and Length: |Ground Elevation:{Top of Casing Elevation: Sheet Number:
2"pPVC 2"PVC5 1t 6824 $-684.68/D-684.3 20F2




PREPARED FOR:

WELL:
' PZ-1 .
Willlamsburg Recelving and Storage LLC
10190 Munro Road
Williamsburg Recelving and Storage LLC Williamsburg, Ml 49690
10190 Munro Road
Traverse City 231-933-4041 Williamsburg, Mt 49690
Flushing 810-487-0555
: PERCENT [ SAMPLE | TYPES& . o
DEPTH SOIL DESCRIPTION AND COMMENTS recovery| MeTHOD | INTERvAL | BLOWCOUNT |WELL DIAGRAM|  DEPTH

— — —
_ GRADE Sand _
. SAND, fine to medium, brown dry —
— SAND, fine, some silt, black, moist, strong odor, B - _
—~ 5 ~ |CLAY, gray, mosit, strong odor E 5
: CLAY, some sand, gray, moist, strong odor § :
: v SAND, medium to course, brown to gray, wet = :

10 ' 10
— 15 15
. o __|
— 0o —
- 0 __
__ o __
Drilling Contractor: Driller: Driling Method: Date Drilled:

Inland Seas Engineering, Inc Jeff Hill Hand Auger 6/20/03
Logged By Logging Method: Development Method: Project #:
JTH ASTM D 2488 N/A ~ 02633061-25E
Casing Type Screen Type and Length: |Ground Elevation:| Top of Casing Elevation: Sheet Number:
PVC PVC 5 Ft 630.07 633.08 Feet 10F 1




WELL: PREPARED FOR:
- pZ-2 .
Williamsburg Receiving and Storage LLC
10190 Munro Road
Willtamsburg Receiving and Storage LLC Williamsburg, Mi 49690
- 10180 Munro Road
Traverse City 231-933-4041 Williamsburg, Mi 49690
Flushing 810-487-0555
, PERCENT | SAMPLE | TYPE&

+ DEPTH SOIL DESCRIPTION AND COMMENTS RECOVERY | METHOD | INTERvAL | BLOWCOUNT [WELL DIAGRAM]  DEPTH
i GRADE Sand :
': CLAY, trace sand, trace gravel, brown, moist ) b :
o CLAY, gray, moist ; —_
I 5 |CLAY, trace fine sand, brown, moist 5
: SAND, fine, brown, moist _
__10 10 __
_ "|SAND, fine, some silt, brown, moist , _
— - —_—

15 = 15 ___
=

— . E —
. V [SAND, fine, brown, moist -
— o __
_ o __
— 0o __
— o __

Drilling Contractor: ' Driller: - Drilling Method: Date Drilled:

Inland Seas Engineering, Inc Jeoff Hill , Hand Auger 6/23/03
Logged By: Logging Method: Development Method: Project #:

JTH ASTM D 2488 N/A 02633061-25E
Casing Type: Screen Type and Length: |Ground Elevation:{Top of Casing Elevation: Sheet Number:
~ PVC PVC 5 Ft - 627.27 631.69 . qO0F1° - -




PREPARED FOR:

2D WELL:
/ L PZ-3
54 ] Williamsburg Recelving and Storage LLC
INLAND SEAS:~) 10490 Munro Road '
ENGINEERING y Williamsburg Receiving and Storage LL.C Williamsburg, MI 49690
v . 10190 Munro Road
Traverse City 231-933-4041 Williamsburg, Ml 49690
Flushing 810-487-0555
- : PERCENT | SAMPLE TYPE & _

DEPTH soiL DESCRIPTIONI AND COMMENTS RecOVERY| METHOD | INTERvAL | BLOW COUNT (WELL DIAGRAM|  DEPTH
‘— GRADE Grass :
— SAND, medium, little silt, brown to gray, moist - = _
_ SILTY SAND, little gravel, gray, moist ] _
~ s é 5
_ SILT, some fine sand, brown to gray, moist, Stroﬁy_'g_d_qr_ | = _
¥ [SLT, some fine sand, dark gray, moist = _

10 |CLAY, dark gray, wet, strong odor = 10
15 15
_ ]
_ 0o __
— 0o __
_ 0o ___
Drilling Contractor: Driller: Driling Method: Date Drilled: )
Inland Seas Engineering, Inc o Jeff Hill Hand Auger 6/23/03
Logged By: Logging Method: Development Method: Project #:

) JTH ASTM D 2488 N/A 02633061-25E
Casing Type: Screen Type and Length: |Ground Elevation:|Top of Casing Elevation: Sheet Number:

PVC PVC S Ft 639.43 642.29 Feot 10F1




“'\.\ WELL: PREPARED FOR:
Z/,’—’\/%-q HAW-4
R Aad Willlamsburg Receiving and Storage LLC
- Inaw stas o) = . 10190 Munro Road
EHOIHEI;:RI q ﬁ Williamsburg Recelving and Storage LL.C Williamsburg, Ml 49690
4 10190 Munro Road :
Traverse City 231-833-4041 Williamsburg, Ml 49690
Flushing 810-487-0555
PERCENT | SAMPLE | TYPE&
DEPTH SOIL DESCRIPTION AND COMMFNTS RECOVERY| METHOD | INTERVAL BLOW COUNT |WELL DIAGRAM| DEPTH
L GRADE Sand _
_ TOPSOIL o —] = _
—_ 'SAND, fine, some clay, reddish brown, moist ] __
— SAND, medium, trace clay, brown, moist | _
5 SAND, medium, some clay, some gravel, brown, moist 5
_ CLAY, reddish brown, moist . _
_ SAND, fine, trace sitt,tan —
: SAND, medium, trace to some clay, brown, moist | :
10 [ 10 _
_ SAND, medium, tan,moist | = _
—
— E —
—_— \V —] —_—
—15 1 L = 15 ___
. |SAND, fine, gray, wet — —
_ End of Boring = 16.0 Feet —
— o __
_ o ___
_ 0 __
_ o __
Drilling-Contractor: Driller: . |Drilling Method: Date Drilled:
Inland Seas Engineering, Inc © Jeff Hil Hand Auger 10/30/03
Logged By: ’ Logging Method: Development Method: Project #:
JTH ASTM D 2488 N/A 02633061-25E
Casing Type: Screen Type and Length: |Ground Elevation:|Top of Casing Elevation: Sheet Number:
PVC PVC5Ft 630.07 629.46 Feot 10F1







SOS ANALYTICAL

4125 Cedar Run Rd., Suite B
Traverse City, Ml 49684
Phone 231-946-6767

Fax 231-946-8741
www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 032003 -1
: SAMPLED BY: JEFF HILL/ISE
NAME: :
PROJECT NO: 02633061.28 DATE RECEIVED: 5/30/03
WSSN: TIME RECEIVED: 8:30 AM
WELL PERMIT: SAMPLE ID: BKG-S
TAX 1D: :
LOCATION: 10190 MUNRO RD DATE SAMPLED: 5/28/03
TIME SAMPLED:
l\VZIILLIAMSBURG SAMPLE MATRIX: WATER
COUNTY:
TWP:
INORGANICS
. Date Drinking Water
Analysis _ Concentration LOD Units Analyst Completed Reg Limit{MCL
CHLORIDE EPA 325.2 . 5 3 mg/L (PPM) KMC 6/3/03

ND = NOT DETECTED
LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT

MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25 C

DISS = DISSOLVED . , Page 1 of 1

APPROVED BY: -~

g]u'wu wlie

SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT.



4125 Cedar Run Rd., Suite B

Traverse City. Ml 49684

SOS ANALYTICAL Phone 231-946-6767
® @ & wm m m O O O Fax 231-946-8741
: www.sosanalytical.com
COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 032003 -2
SAMPLED BY: JEFF HILL/ISE
NAME: _ :
PROJ§CT NO: 02633061.28 DATE RECEIVED: 5/30/03
WSSN: - TIME RECEIVED: " 8:30 AM
WELL PERMIT: SAMPLE ID: BKG-D
TAX ID: »
LOCA_TION: 10190 MUNRO RD DATE SAMPLED: 5/28/03
TIME SAMPLED:
\&MJAMSBURG SAMPLE MATRIX: WATER
COUNTY:
TWP: |
INORGANICS
‘ Date Drinking Water
Analysis Concentration LOD  Units Analyst Completed Reg Limit(MCL
CHLORIDE EPA 325.2 18 KMC 6/3/03

ND = NOT DETECTED

LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT

MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25 C

DISS = DISSOLVED Page 1o0f1

3 mg/L(PPM)

APPROVED BY: \Smmwﬁ wa

SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT

Ve



SOS ANALYTICAL

4125 Cedar Run Rd,, Suite B
Traverse City, Ml 49684
Phone 231-946-6767

Fax 231-946-8741
www.sosanalytical.com

COMPANY: WILLIAMSBURGR & S SOS PROJECT NO: 032003 -3
 SAMPLED BY: JEFF HILL/ASE
NAME:
PROJECT NO:  02633061.28 DATE RECEIVED: - 5/30/03
WSSN: TIME RECEIVED: 8:30 AM
WELL PERMIT: SAMPLE ID: MW-101
TAX ID: .
LOCATION: .- 10190 MUNRO RD DATE SAMPLED: 5/28/03
TIME SAMPLED: . -
mLLIAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP:
INORGANICS
’ Date .  Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit(MCL
CHLORIDE EPA 325.2 ' 367 5 mg/L(PPM) KMC  6/3/03

ND = NOT DETECTED

LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT -

MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25 C

DISS = DISSOLVED Page 1 of 1

om0 f]wz

SHANNA SHEA
LAB MANAGER

- SOS ANALY'I'ICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT



. 41 ZSTCedar Rxéq Rdr.‘.“S:;csea‘B‘
SOS ANALYTICAL : ' Phone 23 1.946.6767
® ® @ = mam & O O Fax 231-946-874}
www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 032003 -4
SAMPLED BY: JEFF HILL/ISE
.NAME: .
PROJECT NO: 02633061.28 DATE RECEIVED: $/30/03
WSSN: ‘TIME RECEIVED: 8:30 AM
WELL PERMIT: SAMPLE ID: MW-102
TAX ID: ) )
LOCATION: 10190 MUNRO RD : DATE SAMPLED: 5/28/03
TIME SAMPLED:
KVHELMMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP:
INORGANICS ,
Date.  Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit(MCL
CHLORIDE EPA 3252 9 2  mg/L (PPM) KMC  6/3/03
ND = NOT DETECTED S _ .
LOD = LIMIT OF DETECTION f),\_ &Lﬂf\
 SMCL = FEDERAL NON-ENFORCEABLE LIMIT APPROVEDBY: _. ad A Y2
MCL = MAXIMUM CONTAMINANT LEVEL SHANNA SHEA
LAB MANAGER

s.u. = STANDARD pH UNITS REPORTED AT 25 C
DISS = DISSOLVED . Page 1 of 1

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT



o . . 4|25TCedarRuCr|\ Rdﬁls:;:zai

- : raverse City,
SOS ANALYTICAL : Phone 231-946-6767
® © © mmwm 0 0 0 _ Fax 231-946.-874|
: www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 032003 -5
' - SAMPLED BY: JEFF HILL/ISE
NAME:
PROJECTNO:  02633061.28 DATE RECEIVED: 5/30/03
WSSN: TIME RECEIVED: 8:30 AM
WELL PERMIT: - SAMPLE ID: MW-201
TAX ID: : ' ' :
LOCATION: 10190 MUNRO RD DATE SAMPLED: 5/28/03
. TIME SAMPLED:
h\h';[ILLIAMSBURG SAMPLE MATRIX: . WATER
COUNTY:
TWP:
INORGANICS
| Date Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit(MCL
CHLORIDE EPA 325.2 526 5  mg/L(PPM) KMC  6/3/03

ND =NOT DETECTED
LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT APPROVED BY

MCL = MAXIMUM CONTAMINANT LEVEL ' : SHANNA SHEA
s.u. = STANDARD pH UNITS REPORTED AT 25 C LAB MANAGER
DISS = DISSOLVED ’ Page 1 of 1

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT.



SOS ANALYTICAL

4125 Cedar Run Rd., Suite B
Traverse City, Ml 49684
Phone 231-946-6767

Fax 231-946-8741
www.sosanalytical.com

SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25C

DISS = DISSOLVED Page 1 of 1

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 032003 -6
SAMPLED BY: JEFF HILLASE
NAME: : .
PROJECT NO: 02633061.28 DATE RECEIVED: 5/30/03
WSSN: TIME RECEIVED: 8:30 AM
WELL PERMIT: SAMPLE (D: MW-202
TAX ID: . :
LOCATION: 10190 MUNRO RD DATE SAMPLED: 5/28/03
TIME SAMPLED:
:;ELIAMSBURG SAMPLE MATRIX: WATER
COUNTY:
TWP:
INORGANICS :
Date Drinkllig Water
Analysis . Concentration LOD Units Analyst Completed ‘Reg Limit(MCL
CHLORIDE EPA 325.2 , 2 2  mgL (PPM) KMC  6/3/03
ND = NOT DETECTED : o
LOD = LIMIT OF DETECTION d? NA [
APPROVED BY: ’MW L )’Léék

SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT.



SOS ANALYTICAL

4125 Cedar Run Rd., Suite 8
Traverse City, Ml 49684
Phone 231-946-6767

Fax 231-946-8741
www.sosanalytical.com

COMPANY: WILLIAMSBURGR & S SOS PROJECT NO: 032003 - 7
. SAMPLED BY: JEFF HILL/ISE
NAME:
PROJECT NO: 02633061.28 DATE RECEIVED: 5/30/03
w:f:lp ERMIT: TIME RECEIVED: 8:30 AM
- SAMPLE ID: - '
TAX ID: . !
LOCATION: 10190 MUNRO RD DATE SAMPLED: 5/28/03
TIME SAMPLED: _
mILLIAMSBURG SAMPLE MATRIX: WATER
COUNTY:
TWP: .
INORGANICS
_ . _ Date Drinking Water
Analysis Concentration LOD Units Analyst -Completed Reg Limit{MCL
CHLORIDE EPA 325.2 141 3  mgL®PPM) KMC  6/3/03

ND = NOT DETECTED
. LOD = LIMIT OF DETECTION
SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL
$.u. = STANDARD pH UNITS REPORTED AT 25 C

APPROVED BY: \W J\w

SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT



4125 Cedar Run Rd., Suite B
Traverse City, Ml 49684

SOS ANALYTICAL | N Phone 231-946-6767

: Fax 231-946-8741
e o @ e o @
: == www.sosanalytical.com

COMPANY: " WILLIAMSBURGR&S SOS PROJECT NO: 032003 - 8

SAMPLED BY: JEFF HILL/ISE
NAME: _
PROJECTNO: 0263306128 . DATE RECEIVED:  5/30/03
WSSN: _ . : TIME RECEIVED: 830 AM
WELL PERMIT: ' SAMPLE ID: MW-302
TAX ID: : _ '
-LOCATION: 10190 MUNRORD DATE SAMPLED: 57803
TIME SAMPLED: ,
L’IELIAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP:
INORGANICS
_ Date Drinking Water
Analysis Concentration LO Units Analyst Completed Reg Limit{MCL)
CHLORIDE EPA 325.2 14 2 mg/L. PPM) - KMC 6/3/03
'ND = NOT DETECTED . ’}M
LOD = LIMIT OF DETECTION _ ' & , a ,g
SMCL = FEDERAL NON-ENFORCEABLE LIMIT APPROVED BY: I
MCL = MAXIMUM CONTAMINANT LEVEL o SHANNA SHEA
s.u. = STANDARD pH UNITS REPORTED AT 25 C © LABMANAGER

DISS = DISSOLVED Page 1 of 1

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONIT’ORING UNDER THE SAFE DRINKING WATER ACT



SOS ANALYTICAL

4|25 Cedar Run Rd., Suite 8
Traverse City, M| 49684
Phone 231-946-6767

Fax 231-946-874!

. www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: .032003 -9
: SAMPLED BY: JEFF HILL/ISE
NAME: .
PROJECT NO: 02633061.28 DATE RECEIVED: 5/30/03
WSSN: TIME RECEIVED: 8:30 AM
WELL PERMIT: SAMPLEID: MW-401
TAX ID:
LQCATION: 10150 MUNRO RD DATE SAMPLED: * 5/28/03
TIME SAMPLED:
xlILLIAMSBURG SAMPLE MATRIX: WATER
COUNTY:
TWP:
INORGANICS R
- Date  Drinking Water
Analysis Concentration  LOD  Units Analyst Completed Reg Limit(MCL
CHLORIDE EPA 325.2 , 267 3 mgL (PPM) KMC  6/3/03

ND = NOT DETECTED

LOD = LIMIT OF DETECTION .

SMCL = FEDERAL NON-ENFORCEABLE LIMIT

MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25 C

DISS = DISSOLVED . Page 10f1

NN Y

SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT.



4125 Cedar Run Rd., Suite B
Traverse City, Ml 49684

SOS ANALYTICAL _ ' Phone 231-946-6767

e o o e o o Fax 231-946-874|
=== www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S : SOS PROJECT NO:' 032003 - 10

SAMPLED BY: JEFF HILL/ISE
NAME: )
c‘gc;.::‘jCT NO: 02633061.28 DATE RECEIVED:  5/30/03
: TIME RECEIVED: 8:30 AM
WELL PERMIT: SAMPLE ID: MW-402
TAX ID:. :
LOCATION: 10190 MUNRO RD DATE SAMPLED: 5/28/03
_ - TIME SAMPLED:
rﬂn,LIAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP:
INORGANICS
Date_ Drinking Water
Analysis ' Concentration LOD Units Analyst Completed Reg Limit(MCL.

CHLORIDE EPA 325.2 53 2 mg/L (PPM) KMC = 6/3/03

ND = NOT DETECTED ' : ] Lé
LOD = LIMIT OF DETECTION ' - ’v"z 1 /) A/[

SMCL = FEDERAL NON-ENFORCEABLE LIMIT APPROVED BY: \ /\CUYUV& ' ]3
MCL = MAXIMUM CONTAMINANT LEVEL SHANNA SHEA

s.u. = STANDARD pH UNITS REPORTED AT 25 C LAB MANAGER
DISS = DISSOLVED . - Page 1 0f 1

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACE



: 4| 25TCedar R:.cx:n RdﬁIS;l;te B

: raverse City, 684

SOS ANALYTICAL | Phone 231-946-6767
® © ® m m m & 0 O Fax 231-946-8741
www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 032186 -1
K SAMPLED BY: " JEFF HILL/ISE
NAME: _
PROJECT NO: 02633061.28 : DATE RECEIVED: 6/6/03
"WSSN: - TIME RECEIVED: 2:08 PM
WELL PERMIT: * SAMPLE ID: BKG-S
TAX ID: ) -
LOCATION: - 10190 MUNRO.RD : ' DATE SAMPLED: 6/6/03
: ' TIME SAMPLED:
:IﬂELIAMSBURG SAMPLE MATRIX: WATER.
COUNTY:
TWP:
INORGANICS
. Date Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit(MCL
CHLORIDE EPA 325.2 : 6 1  mglL (PPM) KMC  6/10/03

ND = NOT DETECTED W £
LOD = LIMIT OF DETECTION ,
~ SMCL = FEDERAL NON-ENFORCEABLE LIMIT APPROVED BY: J D : ‘ /lw
MCL = MAXIMUM CONTAMINANT LEVEL SHANNA SHEA
s.u. = STANDARD pH UNITS REPORTED AT 25C - LAB MANAGER

DISS = DISSOLVED Page 1 of 1

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT.



4125 Cedar Run Rd., Suite B
Traverse City, Ml 49684

SOS ANALYTICAL N | Phone 231-946-6767

® 6 & m mwm & 0 O Fax 231-946-8741
www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 032186 -2

SAMPLED BY: JEFF HILL/ISE
NAME: :
PROJECT NO: 02633061.28 : DATE RECEIVED: 6/6/03
WSSN: ‘ TIME RECEIVED: 2:08 PM
WELL PERMIT: - SAMPLE ID: MW-101
TAX ID: T ; '
LOCATION: 10190 MUNRO RD DATE SAMPLED: 6/6/03
TIME SAMPLED:
LVHELIAMSBURG SAMPLE MATRIX: WATER
COUNTY:
TWP:
"INORGANICS
_ Date  Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit(MCL

CHLORIDE EPA 325.2 250 5 mg/L PPM) KMC  6/10/03

ND = NOT DETECTED : = : S
LOD = LIMIT OF DETECTION W L%:M.@Q
SMCL = FEDERAL NON-ENFORCEABLE LIMIT APPROVEDBY: |, —

MCL = MAXIMUM CONTAMINANT LEVEL SHANNA SHEA

s.u. = STANDARD pH UNITS REPORTED AT 25 C LAB MANAGER

DISS = DISSOLVED ' Page 1 of 1

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPUANCE MONITORING UNDER THE SAFE DRINKING WATER ACT.



SOS ANALYTICAL

4125 Cedar Run Rd., Suite 8
Traverse City, Ml 49684

Phone 23 1-946-6767
® © ©® m mm © 0 O Fax 231-946-8741
wwwi.sosanalytical.com
COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 032186 -3
SAMPLED BY: JEFF HILL/ISE
NAME: B .
PROJECT NO: 02633061.28 DATE RECEIVED: 6/6/03
WSSN: TIME RECEIVED: 2:08 PM
WELL PERMIT: SAMPLE ID: MW-102
TAX ID: _ . N
LOCATION: 10190 MUNRO RD DATE SAMPLED: 6/6/03
TIME SAMPLED: .
LVYHELIAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP:
INORGANICS
) Date Drinking Water
Analysis : . - Concentration LOD Units An_alxs_ Completed Reg Limit(MCL)
CHLORIDE EPA 325.2 ' 10 1 mgL®PPM) KMC  6/10/03

ND = NOT DETECTED
LOD = LIMIT OF DETECTION
SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL
" s.u. = STANDARD pH UNITS REPORTED AT 25 C
DISS = DISSOLVED Page 1 of 1

 APPROVEDBY: Q%)’\Q./VWLK W

~ SHANNA SHEA

LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER AC



4| 25TCedar Rlén Rdrlhs:;t:ai

. ] . raverse City,
SOS ANALYTICAL : . Phone 231-946-6767
® ® ® m = m O O O Fax 231-946-874|
www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S ' SOS PROJECT NO: 032186 -4
SAMPLED BY: - JEFF HILL/ISE
-NAME: :
PROJECT NO: '02633061.28 DATE RECEIVED: 6/6/03
WSSN: TIME RECEIVED: 2:08 PM
WELL PERMIT: SAMPLE ID: MW-201
TAX ID: : .
LOCATION: 10190 MUNRORD : DATE SAMPLED: 6/6/03
TIME SAMPLED:
yﬂILLIAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP:
INORGANICS
_ . _ . Date Drinking Water
Analysis ' Concentration LOD Units Analyst Completed Reg Limit(MCL
CHLORIDE EPA 325.2 496 6 mgL (PPM) KMC  6/10/03

ND = NOT DETECTED ' ,
LOD = LIMIT OF DETECTION ' : W g\n&;\
SMCL = FEDERAL NON-ENFORCEABLE LIMIT APPROVED BY:
MCL = MAXIMUM CONTAMINANT LEVEL ' SHANNA SHEA :

s.u. = STANDARD pH UNITS REPORTED AT 25 C LAB MANAGER

DISS = DISSOLVED Page1of1 ' e

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT



4| 2STCedar REI:. Rdﬁ|5‘;1;t:83

) : raverse City,
SOS ANALYTICAL : Phone 23 1.946-6767
® ® © wu mum O O O Fax 231-946-8741|
wwyv.sosana.lytical.com

COMPANY: WILLIAMSBURG R & S . SOS PROJECT NO: 032186 - 5
SAMPLED BY: JEFF HILL/ISE
NAME: ’ .
PROJECT NO: . 02633061.28 DATE RECEIVED:  6/6/03
WSSN: | TIME RECEIVED: 2108 PM
WELL PERMIT: SAMPLE ID: MW-202
TAX ID: . j
LOCATION: 10150 MUNRO RD DATE SAMPLED: 6/6/03
_ - TIME SAMPLED:
;VHILLIAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP:
INORGANICS
- . Date Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit(MCL)
CHLORIDE EPA 3252 1 1  mgL(PPM) KMC  6/10/03

ND = NOT DETECTED

LOD = LIMIT OF DETECTION /}Lmuu &W

SMCL = FEDERAL NON-ENFORCEABLE LIMIT APPROVED BY: : (

MCL = MAXIMUM CONTAMINANT LEVEL SFANNA SHEA
s.u. = STANDARD pH UNITS REPORTED AT 25 C LAB MANAGER
DISS = DISSOLVED Page 1 of 1

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER AC



4125 Cedar Run Rd., Suite B
Traverse City, Mi 49684

SOS ANALYTICAL Phone 23 1-946-6767
® © @ m m = O O @ Fax 231-946-874!
. www.sosanalytical.com
COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 032186 -6
- ' SAMPLED BY: JEFF HILL/ISE
NAME: ;
PROJECT NO: 02633061.28 DATE RECEIVED: 6/6/03
WSSN: . TIME RECEIVED:  2:08 PM
WELL PERMIT: SAMPLE ID: MW-301
TAX ID: - . L .
LOCATION: . 10190 MUNRORD DATE SAMPLED: 6/6/03
o TIME SAMPLED:
rﬂﬂ-LIAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP: ,
INORGANICS
. Date Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit{MCL)
CHLORIDE EPA 325.2 : 137 3  mgL (PPM) KMC  6/10/03

ND = NOT DETECTED
LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT

MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25 C

DISS = DISSOLVED . Page 1 of 1

moveoen. S 14

SHANNA SHEA
LAB MANAGER

505 ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT.



4125 Cedar Run Rd., Suite B
Traverse City, M| 49684

SOS ANALYTICAL | I AR

® @ ¢ m m = O 0 0O Fax 231-946-874|
. www.sosanalytical.com

COMPANY: _ WILLIAMSBURG R & § SOS PROJECT NO: 032186 - 7

SAMPLED BY: JEFF HILL/ISE
NAME: ' _ _
PROJECT NO: 02633061.28 DATE RECEIVED: - 6/6/03
WSSN: . TIME RECEIVED: 2:08 PM
WELL PERMIT: . SAMPLE ID: MW-302
TAX ID: ) : :
LOCATION: 10190 MUNRO RD - DATE SAMPLED: 6/6/03
: TIME SAMPLED:

l\\jlﬂILLIAMSBURG SAMPLE MATRIX: WATER
COUNTY:
TWP:
INORGANICS

‘ Date Drinking Water

Analysis ' Concentration LOD Units Analyst Completed Reg Limit(MCL)

CHLORIDE EPA 3252 o 1 mgL(PPM) KMC  6/10/03

ND = NOT DETECTED | ( 3 ,
LOD = LIMIT OF DETECTION | /l [ YTy AN Z
SMCL = FEDERAL NON-ENFORCEABLE LIMIT aprovepsy: _ )11 LUl ik
MCL = MAXIMUM CONTAMINANT LEVEL | SHANNA SHEA

s.u. = STANDARD pH UNITS REPORTED AT 25 C LAB MANAGER
DISS = DISSOLVED Page 1 of 1

$SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONIT ORING UNDER THE SAFE DRINKING WATER ACT.



SOS ANALYTICAL

COMPANY:  WILLIAMSBURGR&S

032186 -8

4125 Cedar Run Rd., Suite B

Traverse City, Mi 49684
Phone 231-946-6767

Fax 231-946-874(

www.sosanalytical.com

. 8OS PROJECT NO:
SAMPLED BY: JEFF HILL/ISE
NAME: -
PROJECT NO: 02633061.28 DATE RECEIVED: 6/6/03
WSSN: _ TIME RECEIVED: 2:08 PM
WELL PERMIT: SAMPLE ID; MW01 .
TAXID: . )
LOCATION: 10190 MUNRO RD DATE SAMPLED: 6/6/03
TIME SAMPLED:
h“r;IELIAMSBURG SAMPLE MATRIX: WATER
COUNTY:
TWP:
INORGANICS
Date_ Drinking Water
Analysis _ Concentration LOD Units ._"A!YL Completed Reg Limit(MCL)
CHLORIDE EPA 325.2 376 5  mgL (PPM) KMC  6/10/03

ND = NOT DETECTED

LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25C -

DiISS = DISSOLVED ~ Pagelofl

APPROVED BY: 71&(4“%4 KW

"SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER AC



SOS ANALYTICAL

4)25 Cedar Run Rd., Suite B
Traverse City, Ml 49684
Phone 23{-946-6767

Fax 231-946-874|
www.sosanalytical.com

s.u. = STANDARD pH UNITS REPORTED AT 25 C
DISS = DISSOLVED _ Page 1 of 1

COMPANY: ~ WILLIAMSBURG R&S SOS PROJECT NO: 032186 -9
SAMPLED BY: JEFF HILL/ISE
NAME:
PROJECT NO: 02633061.28 'DATE RECEIVED: 6/6/03
WSSN: ' ' TIME RECEIVED: 2:08 PM
WELL PERMIT: SAMPLE ID: MW-402
TAX ID: .
LOCATION: 10190 MUNRO RD DATE SAMPLED: 6/6/03
TIME SAMPLED:
mLLIAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
- TWP:
INORGANICS _
.Date Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit(MCL)
CHLORIDE EPA 325.2 60 2 mgL (PPM) KMC  6/10/03
ND = NOT DETECTED e
LOD = LIMIT OF DETECTION %/([Mma ﬁ’l,eﬂ\
SMCL = FEDERAL NON-ENFORCEABLE LIMIT APPROVED BY:
MCL = MAXIMUM CONTAMINANT LEVEL SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT



SOS ANALYTICAL

COMPANY:

4125 Cedar Run Rd., Suite B
Traverse City, Ml 49684
Phone 231-946-6767

. Fax 231-946-8741
www.sosanalytical.com

CHERRY BLOSSOM, L.L.C. SOS PROJECT NO: 035436 .2
- SAMPLED BY: TIM GATES/ISE
NAME:
PROJE-CT NO: 02633061 DATE RECEIVED: 10/20/03
WSSN: _ TIME RECEIVED: 3:34 PM
WELL PERMIT: SAMPLE ID: MW-501
TAX ID: )
LOCATION: DATE SAMPLED: ' 10/20/03
S , : TIME SAMPLED:

IVVVHILLIAMSBURG ~ SAMPLE MATRIX: WATER
COUNTY:
TWP: '
INORGANICS

' Date Drinking Water

Analysis Concentration LOD - Units Analyst Completed ‘Reg Limit(MCL

CHLORIDE EPA 325.2

ND = NOT DETECTED

LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25 C
DISS = DISSOLVED

Page'l of 1

5 mgL(®PPM)

APPROVED BY:

KMC 10/21/03

SHANNA SHEA
LAB MANAGER

-SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT



SOS ANALYTICAL

4125 Cedar Run Rd., Suite B
Traverse City, Ml 49684
Phone 231-946-6767

Fax 231-946-8741

www.sosanalytical.com
COMPANY: CHERRY BLOSSOM, L.L.C. SOS PROJECT NO: 035436 -3
. SAMPLED BY: TIM GATES/ISE
NAME: '
svlk's%.:ECT NO: 02633061 DATE RECEIVED: 10/20/03
: TIME RECEIVED: 3:34 PM
WELL PERMIT: SAMPLE ID: MW-502
TAX ID: ;
LOCATION: DATE SAMPLED: 10/20/03
. TIME SAMPLED:
MIw ILLIAMSBURG SAMPLE MATRIX: WATER
COUNTY:
TWP:
INORGANICS
Date_ Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit(MCL

CHLORIDE EPA 325.2

ND = NOT DETECTED
_ LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT

MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25 C

DISS = DISSOLVED '

Page 1 of 1

5 mgL({PPM)

APPROVED BY:

KMC 10/21/03

SHANNA SHEA
tAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER AC



SOS ANALYTICAL

4]25 Cedar Run Rd., Suite B
Traverse City, Mi 49684
Phone 231.946-6767

® ®© & m mwm O O o Fax 231-946-874|
www.sosanalytical.com
COMPANY: CHERRY BLOSSOM, L.L.C. SOS PROJECT NO: 035436 - 1
SAMPLED BY: TIM GATES/ISE
NAME: ) )
PROJE_CT NO: 02633061 DATE RECEIVED: 10/20/03
WSSN: ] TIME RECEIVED: 334 PM
WELL PERMIT: SAMPLE ID: MW-601
TAX ID: ;
LOCATION: DATE SAMPLED: 10/20/03
TIME SAMPLED:
1\VXIII.LIAMSBURC‘! SAMPLE MATRIX: WATER
COUNTY:
TWP:
INORGANICS
Date_ Drinking Water
Analysis - Concentration LOD Units Analyst Completed Reg Limit(MCL

CHLORIDE EPA 325.2

ND = NOT DETECTED

LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL
s.u. = STANDARD pH UNITS REPORTED AT 25 C
DISS = DISSOLVED

Page 1 of 1

5 mgL(PPM)

APPROVED BY:

KMC  10/21/03

SHANNA SHEA

LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT



SOS ANALYTICAL

4125 Cedar Run Rd., Suite B
Traverse City, M| 49684
Phone 231-946-6767

Fax 231-946-8741
www.sosanalytical.com

s.u. = STANDARD pH UNITS REPORTED AT 25 C
DISS = DISSOLVED

Page 1of1

COMPANY: CHERRY BLOSSOM, L.L.C. SOS PROJECT NO: 035436 -4
SAMPLED BY: TIM GATES/SE
NAME: '
PROJECTNO: 02633061 DATE RECEIVED:  10/20/03
WSSN: TIME RECEIVED:  3:34 PM
WELL PERMIT: SAMPLE ID: MW-602
TAX 1D: - ~ ’
LOCATION: DATE SAMPLED: 10/20/03
TIME SAMPLED:
}\\XIEHAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP:
" INORGANICS
. Date_ Drinking Water
Analysis Concentration LOD Units  Analyst Completed Reg Limit(MCL
CHLORIDE EPA 325.2 5 mgL®PM)  KMC 10/21/03
ND = NOT DETECTED
LOD = LIMIT OF DETECTION .
SMCL = FEDERAL NON-ENFORCEABLE LIMIT APPROVED BY:
MCL = MAXIMUM CONTAMINANT LEVEL SHANNA SHEA
LAB MANAGER

SOS ANALYTIC'AL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER AC



SOS ANALYTICAL

4125 Cedar Run Rd., Suite B
Traverse City, Mi 49684
Phone 231-946-6767

Fax 231-946-8741
www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 035699 -1
' SAMPLED BY: JEFF HILL/ISE
NAME: '
PROJECT NO: 02633061-25E DATE RECEIVED: 10/30/03
WSSN: . TIME RECEIVED: 3:20 PM
WELL PERMIT: SAMPLE ID: MW-501
TAX ID: : :
LOCATION: DATE SAMPLED: 10/30/03
TIME SAMPLED:
1\V\'fﬂlLLIAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP:
INORGANICS :
Q_ag rinking Water
Analysis - Concentration LOD Units Analyst Completed Reg Limit(MCL
CHLORIDE EPA 325.2 3 mg/L (PPM) KMC  11/4/03
ND = NOT DETECTED , .
LOD = LIMIT OF DETECTION Eg! ,’ ” l 4 5 W
APPROVED BY:

SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25C
DISS = DISSOLVED

Page1of1

SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER AC”



SOS ANALYTICAL

COMPANY:

4125 Cedar Run Rd., Suite B
Traverse City, Ml 49684
Phone 231-946-6767

Fax 231-946-8741
"www.sosanalytical.com

035699 -2

WILLIAMSBURG R & S SOS PROJECT NO:
SAMPLED BY: JEFF HILL/ISE
NAME: .
PROJECT NO: 02633061-25E DATE RECEIVED: 10/30/03
WSSN: TIME RECEIVED:; 3:20 PM
WELL PERMIT: SAMPLE ID; MW-502
TAXID: :
LOCATION: DATE SAMPLED: 10/30/03
TIME SAMPLED:
::IHJLLAMSBURG SAMPLE MATRIX: WATER
COUNTY: |
TWP:
INORGANICS
_ Date Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit(MCL

CHLORIDE EPA 325.2

ND = NOT DETECTED

LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT25C
DISS = DISSOLVED

Page 1 of 1

3 mgl(PPM)

APPROVED BY: _

KMC  11/4/03

%W\/LM/M XM?

SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL, INC. 1S CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT



SOS ANALYTICAL

COMPANY:

. 4125 Cedar Run Rd., Suite B
- Traverse City, Ml 45684
Phone 231-946-6767

Fax 231-946-874|
www.sosanalytical.com

WILLIAMSBURG R& S SOS PROJECT NO: 035699 - 3
SAMPLED BY: - JEFF HILLASE
NAME:
PROJECT NO: 02633061-25E DATE RECEIVED: 10/30/03
WSSN: ' TIME RECEIVED: 320PM
WELL PERMIT: SAMPLE ID: MW-601
TAX ID: -
LOCATION: DATE SAMPLED: 10/30/03
TIME SAMPLED:
YHH'LIAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP: .
INORGANICS
Date.  Drinking Water
Analysis . Concentration LOD Units Analyst Completed Limit(MCL
CHLORIDE EPA 325.2 3 mgL (PPM) KMC  11/4/03
ND = NOT DETECTED - Sﬂ g
LOD = LIMIT OF DETECTION
APPROVED BY: 4a/VM /}W

SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25 C
DISS = DISSOLVED -

Page 1 of 1

SHANNA SHEA

LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER AC



4125 Cedar Run Rd., Suite B
Traverse City, Mi 49684

SOS ANALYTICAL Phone 231-946-6767
® ©® ® sn = am © O O . Fax23l-?46-874l
www.sosanalytical.com
COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 035699 - 4
SAMPLED BY: JEFF HILL/ISE
NAME:
PROJECT NO: 02633061-25E DATE RECEIVED: 10/30/03
WSSN: TIME RECEIVED: 3:20 PM
WELL PERMIT: SAMPLE ID: MW-602
TAX ID: .
LOCATION: DATE SAMPLED: 10/30/03
TIME SAMPLED:
:VHEHAMSBURG SAMPLE MATRIX:  WATER
COUNTY:
TWP:
INORGANICS
. Date,  Drinking Water
Analysis Congcentration LOD Units Analyst Completed Reg Limit{MCL)

CHLORIDE EPA 325.2

ND = NOT DETECTED

LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25 C
DISS = DISSOLVED

Page 1 of 1

3  mgL(@®PM)

APPROVED BY:

KMC  11/4/03

I amniSIuA

SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER AC



SOS ANALYTICAL

4125 Cedar Run Rd., Suite B
Traverse City, Ml 45684
Phone 231-946-6767

Fax 231-946-874)
www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 035699 -6
SAMPLED BY: JEFF HILLASE
NAME:
PROJECT NO: 02633061-25E DATE RECEIVED: 10/30/03
WSSN: TIME RECEIVED: 3:20 PM
WELL PERMIT: SAMPLE ID: HAW-4
TAX ID: _
LOCATION: DATE SAMPLED: 10/30/03
: TIME SAMPLED:
:gLUAMSBURG SAMPLE MATRIX:  WATER
COUNTY: | '
TWP: .
INORGANICS R
‘Date_ Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit(MCL

CHLORIDE EPA 325.2

ND = NOT DETECTED

LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25 C |
DISS = DISSOLVED

Pagelofl

5

mg/L (PPM) KMC  11/4/03

APPROVED BY: (‘,, z \[‘ [ UL { \S’) wd

SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER AC



RECEIVED NOV 2 1 2003

4125 Cedar Run Rd., Suite B
Traverse City, M| 49684

SOS ANALYTICAL | | | Phone 231-946-6767

e o o o o o Fax 23{-946-8741
=== www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 035889 - 1

SAMPLED BY: TIM GATES/ISE
. NAME: , _ .
PROJECT NO: 02633061 ' . DATE RECEIVED: 11/12/03
WSSN: : TIME RECEIVED: 10:55 AM
WELL PERMIT: : SAMPLE 1D: HAW-4
TAX ID: : :
LOCATION: MUNRCE RD ' DATE SAMPLED: 11/12/03
) TIME SAMPLED: :
WILLIAMSBURG SAMPLE MATRIX: WATER
COUNTY:
TWP:
INORGANICS
. Date_ Drinking Water
_ Analysis Concentration LOD Units Analyst Completed Reg Limit(MCL
CHLORIDE EPA 325.2 155 . 5  mgL®PPM) KMC  11/18/03

ND = NOT DETECTED Q _ w\@

LOD = LIMIT OF DETECTION S ’l .

SMCL = FEDERAL NON-ENFORCEABLE LIMIT . approveDBY: (L '\ﬂ/} k@ﬁ\
.MCL = MAXIMUM CONTAMINANT LEVEL SHANNA SHEA

s.u. = STANDARD pH UNITS REPORTED AT 25 C LAB MANAGER

DISS = DISSOLVED Page 1 of 1

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. -






Daily Flow Log
Southern Brine Pit Area
Pavement Drain Outfalls
Eastern Retention Basin

Month Mo ., . 2003

RECE|

VED Aus 2 5 2083

North South North South -
Outfall Outfall Outfall Outfall PRECIP ?

Date FLOW ? (Y/N) SAMPLED ? (Y/N) (Y/N)  {initial] Time
1 N N N N N Tl | Yoo mm
2 N N N N N AV | 345 e
3 N N N N N ri‘iﬁ 10:45 (@ po
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26 N N [\L N N q 2. 30 sm¢
27 N N N N S | Bap
» TN N N T e
29 N N ) Q am
30 X Y N N Y 4 3:0o
31 N N N N N z 2:00 .




BNk TR

Daily Flow Log
Southern Brine Pit Area

Pavement Drain Outfalls

Eastern Retention Basin

- Month Qium , 2003

RECEIVED Aug 2 5 2003

North South North . ~ South
Outfall Outfall Outfall Outfall PRECIP ?

Date FLOW ? (Y/N) SAMPLED ? (Y/N) (Y/N) Initials]  Time
1 N N N N N W | 4ioo m@
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3| N (W N N | % aaogé
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28 Y Y N N \ 3.00 g
29 N N N N N 4 400 myg
30 N N N N N Ve 10 (e
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Daily Flow Log
Southern Brine Pit Area
Pavement Drain Outfalls
Eastern Retention Basin

Month ;\L‘;,__‘ , 2003

RECEIVED Aug 2 5 2003

North South North South : :
. Outfall Outfall Outfall Outfall PRECIP ?

Date FLOW ? (Y/N) SAMPLED ? (Y/N) (Y/N) Initials]  Time
1 N N N N N Y | 5:0 wmG
2 N N N N N 20 Eypm
3 N N N N N $:40 =@
4 N N N N N 4:30 =@ |
5 N N N N N 430 @)
6 N N N N |1 00 (&) pm
7 N N N N N Boo wGd
8 N N N N N Y:00 =@ |
9 N N ]N N . { ‘l"-DO m
10 Y \( N Y Y 4 |0 coGR pm
mn | N N N N N 1. 2D pm
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n | N 1:0n_mm
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Month _Blugust ., 2008

Daily Flow Log
Southern Brine Pit Area
Pavement Drain Outfalls
Eastern Retention Basin

RECEIVED Aus 2 5 2003

North

-South

North South

Outfall Outfall Outfall Outfall PRECIP ?
Date FLOW ? (Y/N) SAMPLED ? (Y/N) (Y/N) Initials Time
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ENT BY: CHERRY BLOSSOM LLC; - 281 284 8774; NOV-26-03 0:47; PAGE 474

Daily Flow Log

-’-‘2
-~ Southern Brine Pt Arca
Pavement Drain Qutfalis
Eastern Retention Basin
Manth .':SLPZ!'.ZLLJJI- 2002, L
North .. Sonth North South ' k)
Outfal) Outfall Ontfall Outfall PRECIP ?
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INT BY: CHERRY BLOSSOM LLC; 231 264 8774; NOV-26-03 9:46; PAGE 3/4
c
Daily Flow fog
_Southern Brine Pit Area
Pavement Drain Outfalls
Eastern Retention Basin
Mouth_Ocd cbey . 2003
J' _ North South Naorth South :
i Outfall Outfall Outfall Ontfafl PRECIP ? | | g
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B ! Y Y o\ N Y o Jis ey
2 Y Y N N LY i
3 Y Y |1 N N Y ] =3
: 4 N N ..... —-{N........ . N N . g
FER N N N N N 1930 =@}
6. N N N N N 4 145 e ¢
] N ] N . _N. N | 45 @om ]
A N N N N MS @l
) 9 N N - _} o - N - _2.2{2&;}
C 1wl N - : | N. < - i
i ] N I N N ] - =)
12 N N N \ N H
3| N N N N1 N ¢
Ml v Y N N Y o :
15 N N NN R\ IR g
16 ™ N NN N
1 N N 14 /R I AN
18 w | — i W U ! I I
19 i\l LI_ I — e l\l — BY| . D
20 N N W N . | 730 gam i
21 N A 14 4 {d :
22 N N [\ N N :
Bl N N - N . N
! N N N N N |
28 | N N N N. N
26 N N o NN
11 N N NN ] N
28 N N N_ L. N — N
29 N | N N
30 N i N N .. N 7
3 N N N N N



CHERRY BLOSSOM LLC; 231 264 8774; NOV-26-03 9:46; PAGE 2

’
*

- _ : Daily Flow Log

(o ' Southern Brine Pit Area
Pavement Drain Qutfalls
Eastern Retention Basin

Month WNov eembar . 2003

3
_3
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4125 Cedar Run Road, Suite B
Traverse City, Ml 49684

' ice: -6
SOS ANALYTICAL Ve ol eda-avar

SOSanalytical.com

" COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 031509 - |
SAMPLED BY:: TERRY V/WRS
NAME: )
PROJECT NO: 02633061-28E DATE RECEIVED: 5/6/03
WSSN: TIME RECEIVED: 10:35 AM
WELL PERMIT: ' SAMPLE ID: NORTH OUTFALL
TAX ID: :
"LOCATION: 10190 MUNRO RD : DATE SAMPLED: 5/5/03
TIME SAMPLED:
SAMPLE MATRIX: WATER
MI ’
COUNTY:
TWP;

INORGANICS/WET CHEMISTRY/METALS
Date Drinking Water

Analysis’ Concentration LOD Units Analyst Completed Reg Limit{MCL)
BOD 5-DAY EPA 405.1 <67 67 mg/L (PPM) KMC  5/12/03
CHLORIDE EPA 325.2 6 3 mg/L (PPM) KMC - 5/6/03
PHOSPHORUS-TOTAL EPA 365.4M 0.96 - 015 mg/lL (PPM) KMC 5/8/03
SODIUM - EPA 273.1 5.06 0.5 mgL (PPM) KMC 5/6/03

ND = NOT DETECTED
LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT : APPROVED BY:
MCL = MAXIMUM CONTAMINANT LEVEL : _ SHANNA SHEA
s.u, = STANDARD pH UNITS REPORTED AT 25 C LAB MANAGER

DISS = DISSOLVED Page 1 of 1



' ' ' ' . " 4125 Cedar Run Rd., Suite B
' SOS ANALYTICAL | ohone 23 1946.6761
® ©® & wm wm w= O © O Fax 231-946-874|

www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 031810 - 1
SAMPLED BY: JANET/WRS
NAME: :
PROJECT NO: 02633061-28E DATE RECEIVED: 5/20/03
WSSN: o - TIME RECEIVED:  3:05PM ,
WELL PERMIT: SAMPLE ID: - SOUTH OUTFALL
TAX ID: '
LOCATION: 10190 MUNRO RD DATE SAMPLED: 5/20/03
: - TIME SAMPLED:
mlLLIAMSBURG : SAMPLE MATRIX: WATER
COUNTY:
TWP:

INORGANICS/WET CHEMISTRY/METALS

Date - Drinking Water

Analysis _ ' Concentration LOD Units Analyst Completed Reg Limit(MCL)
BOD 5-DAY EPA 405.1 57 40 mg/L (PPM) KMC  5/27/03 '
CHLORIDE EPA 325.2 4 2 mg/L (PPM) KMC 5/27/03
PHOSPHORUS-TOTAL EPA 365.4M 0.25 . 0.15 mg/L (PPM) KMC  5/22/03

SODIUM - EPA 273.1 ’ 2.59 0.5 mg/L (PPM) KJ 5/22/03

RECEIVED MAY 3 0 2903

'lnvoice (216 [ ——————
Profac el _
init _
Er” S .
Blliiiiiv weemiis

ND = NOT DETECTED : j
LOD = LIMIT OF DETECTION
APPROVED BY:

SMCL = FEDERAL NON-ENFORCEABLE LIMIT

MCL = MAXIMUM CONTAMINANT LEVEL ST . SHANNA SHEA
8.u. = STANDARD pH UNITS REPORTED AT 25 C LAB MANAGER
DISS = DISSOLVED . _ Page 1 of 1

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT.



RECEIVED.JUN 192003 4125 Cedar RunRd. Sute B

SOS ANALYTICAL

COMPANY: WILLIAMSBURGR & S
NAME: .
- PROJECT NO: 0263306 1-28E

WSSN:

WELL PERMIT:

TAX ID:

LOCATION: 10190 MUNRO RD
WILLIAMSBURG
MI

COUNTY:

TWP:

Traverse City, Ml 49684
Phone 231-946-6767

Fax 231-946-8741
www.sosanalytical.com

SOS PROJECT NO: 032255 - 1
SAMPLED BY:

DATE RECEIVED:
‘TIME RECEIVED:

SAMPLE ID:

DATE SAMPLED:
TIME SAMPLED:

JANET/WRS

6/10/03
2:15PM -
NORTH OUTFALL

6/10/03

SAMPLE MATRIX: WATER

INORGANICS/WET CHEMISTRY/METALS

Analysis ' Concentration LOD Units

BOD 5-DAY EPA 405.1 12 4  mg/L (PPM)
CHLORIDE EPA 3252 ' 3 2  mglL (PPM)
PHOSPHORUS-TOTAL EPA 365.4M 0.21 0.05 mg/L (PPM)
SODIUM - EPA 273.1 5.0 0.5 mgL (PPM)

ND = NOT DETECTED

LOD = LIMIT OF DETECTION

SMCL = FEDERAL NON-ENFORCEABLE LIMIT
MCL = MAXIMUM CONTAMINANT LEVEL

s.u. = STANDARD pH UNITS REPORTED AT 25 C

Date Drinking Water
Analyst Completed Reg Limit(MCL)

KMC  6/16/03

KMC  6/17/03
KMC  6/12/03
KJ 6/12/03

APPROVED BY: %L/\Wu WL

SHANNA SHEA
LAB MANAGER

SOS ANALYTICAL, INC. IS CERTIFIED FOR C_OMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT.



RECEIVED JuL 2 2 2003

. 4| 25TCedar Rér.r Rdﬁls‘;l‘i?te B

'SOS ANALYTICAL | | ohone 231.946.6767
® © © mm m © & o . Fax 231-946-8741
: : : www.sosanalytical.com

COMPANY: WILLIAMSBURG R & S _ SOS PRO JECT NO: 033010-1
SAMPLED BY: JANET/WRS
NAME:
PROJECT NO: '02633061-28E ' DATE RECEIVED: 7/10/03
WSSN: TIME RECEIVED: 4:55 PM
WELL PERMIT: SAMPLE ID: SOUTH OUTFALL
TAX 1D: - :
LOCATION: - 101950 MUNRO RD DATE SAMPLED: 7/10/03
' . TIME SAMPLED:
WILLIAMSBURG - SAMPLE MATRIX: WASTE WATER
MI . )
COUNTY:
TWP:

INORGANICS/WET CHEMISTRY/METALS

’ Date Drinking Water
Analysis Concentration LOD Units Analyst Completed Reg Limit{MCL)

BOD 5-DAY EPA 405.1 27 14 mg/L (PPM) KMC  7/16/03
CHLORIDE EPA 325.2 5 2  mg/L PPM) KMC  7/15/03
PHOSPHORUS-TOTAL EPA 365.4M 0.08 0.05 mg/L (PPM) KMC  7/17/03

SODIUM - EPA 273.1 134 50 mg/L{PPM) Kl - 7/11/03

ND = NOT DETECTED M
LOD = LIMIT OF DETECTION | A
APPROVED BY:

SMCL = FEDERAL NON-ENFORCEABLE LIMIT

'MCL = MAXIMUM CONTAMINANT LEVEL SHANNA SHEA
s.u. = STANDARD pH UNITS REPORTED AT 25C LAB MANAGER
DISS = DISSOLVED Page 1 of 1

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. |





